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WHAT Is INDUSTRIAL FORESTRY? 


EDITORIAL 


A new slogan has come into our midst to conjure with: industrial 
forestry. Two widely separated conferences, one in Chicago represent- 
ing the business interests of the country, and another in San Francisco 
representing foresters, were devoted to the discussion of the problems 
of industrial forestry. Our Society is making a survey and an appraisal 
of the progress of forest practice on private lands. It is evident that, 
unless there is an agreement as to the meaning of industrial forestry, 
there will be divergent estimates of the progress made in forestry in 
this country.. Some authorities at the National Commercial Forestry 
Congress in Chicago claimed that forestry is now practiced on some 
21 million acres of land. Some foresters in San Francisco were of the 
opinion that the area of privately-owned land under forest management 
is practically insignificant. Evidently, two different standards were 
applied in each case of appraising the results. A similar confusion 
exists among the Sections of the Society charged with the collecting 
of the data, and no two of them can agree on the meaning of industrial 
forestry. Some are willing to accept mere fire protection—voluntary 
or compulsory—as a measure of forest practice. Others are not satis- 
fied, short of sustained yield production. 

The term, “industrial forestry,” did not come into being all of a 
sudden, like Minerva out of the head of Jupiter. Like most ideas, it 
is the result of slow evolution, with remnants of the early conceptions 
still clinging to it. The term has a history back of it. It is a close 
relative to private forestry, commercial forestry, and conservative 
lumbering. It is an attempt to give an expression to a type of forest 
practice consistent with the business interests and the profitableness of 
the undertaking of the timber operator. It reflects a wide range of 


I 


2 JOURNAL OF FORESTRY 


ideas of the different operators as to the extent to which they can 
adopt measures for future regrowth under present economic conditions 
of market and utilization. Some do not see beyond mere fire protection ; 
others are beginning to realize the advantages of selective logging, the 
leaving of seed trees, or even artificial planting. It also reflects the 
ideas of the foresters, particularly those engaged in investigating the 
silvicultural measures essential for keeping land productive. To them, 
the so-called “minimum requirements” are the measure of industrial 
forestry. 

Industrial forestry, in its simplest terms, means nothing else but— 
treating timber growing as a business enterprise. There is more sub- 
stance to this definition than may appear on the surface. The ad- 
mission that timber growing may be considered a business enterprise 
is a new, revolutionary idea. A few years ago anyone who would 
mention timber growing as a business would be laughed at. Timber 
growing as a mere fad, to be engaged in by some land owner from 
an altruistic or patriotic motive, as repentance for past destruction, yes; 
but as a business, no. 

For the first time in our history, the lumbermen as a group begin 
to look upon timber growing as a business enterprise, as an industrial 
pursuit, as something that may yield profit. 

We are convinced that any timber operator, who still has a fairly 
large supply of raw material on hand and a manufacturing plant de- 
pendent on it, a sawmill, a pulp and paper plant, after becoming 
convinced that timber growing may be conducted as a business enter- 
prise, will not stop at half measures. He will want to apply to this new 
industry—timber growing—the same business principles which he 
applies to his manufacturing—efficiency of production, a plan-wise 
handling of the resource, protection from fire and other hazards. He 
will not stop short of a definite plan of management and sustained 
yield production. This is dictated by the very nature of the business 
methods of timber growing. Half measures won’t pay, just as in 
agriculture only intensive and efficient methods of production will 
prove profitable. This is clearly demonstrated in the case of the few 
timber operators who are deliberately going into timber growing as a 
business enterprise. Once the idea of timber growing as a business is 
accepted, sustained yield production for timber operators, who are to 
maintain permanently a wood manufacturing plant, is the inevitable 
and logical conclusion. 


EDITORIAL 3 


What, however, about timber land owners whose timber is already 
largely cut out and in the Eastern and Lake States these are in the 
majority? They have only a few years’ cut left, and it is too late for 
them to go over on a permanent basis, unless they are willing to pur- 
chase additional land and drastically reduce the capacity of their plants. 
Sustained yield production for these individual timber operators is out 
of the question. Would they be practicing industrial forestry, con- 
sistent with business interests, if, abandoning the sustained yield idea, 
they would still provide for the regrowth on their cut-over lands? 
Decidedly yes. Even if they themselves cannot hope to convert their 
operations to a permanent basis, their cut-over lands, stocked with 
thrifty second growth, should be a valuable asset to them for sale 
purposes to those operators who are blocking out their lands on a 
permanent forest productive basis. 

Sustained yield production is, therefore, not a sole criterion of 
industrial forestry. Otherwise, we would have to exclude the vast 
area of farm woodlots which, because of their small size, will not lend 
themselves to regular sustained yield production, but whose growth 
is certainly a paying enterprise. We would have to exclude a large 
number of estates which may have several hundred acres in forest land, 
once cut over and culled, which do not have the proper age class dis- 
tribution for regular sustained yield: production, but whose care and 
improvement is fully justifiable, commercially, on account of the 
products they may yield eventually. 

We wish to believe that the lumber industry, as a whole, is fully 
convinced that even under present economic conditions, some form of 
forest practice pays better than destructive logging. There still may 
be a few operators who are among the Doubting Thomases, or who, 
because of peculiar economic conditions, cannot afford the practice 
of forestry, yet who would not like to be classed among the destroyers 
of the forests. With them, forestry is still a mere gesture. They 
would like to have any measure, even if it is only compulsory fire 
protection as it exists in the Western States, accepted as evidence of 
forestry practice. Cut-over lands of such timber operators may come 
up to good second growth, just as many millions of acres of neglected 
cut-over land are now stocked with good second growth without effort 
on the part of the owners. Such practice we would be inclined to 
rule out as coming under the definition of industrial forestry. It does 
not show a bona fide interest of the owner to perpetuate his forest 
or consider timber growing as a business enterprise. 
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Of all the attempts made to define industrial forestry, we are 
inclined to accept the formula proposed by Thornton Munger as about 
the best for meeting all conditions. According to Munger, industrial 
forestry is the employment by an individual or corporate owners in 
woods operations of methods of silviculture and forest protection that 
are intended to promote the continued growing of forest crops. It may 
or may not imply sustained production. It ordinarily would imply at 
least the equivalent of such silvicultural and protection measures as 
are recommended for each forest region in the “minimum requirement” 
studies of the U. S. Forest Service. His definition may not be perfect 
in all the details, but at least it furnishes a common measuring stick 
by which we can evaluate the progress of forestry on private lands. 


WHERE CAN TIMBER BE GROWN COMMERCIALLY 
INS THE UNITED STATES? 


By K. W. Woopwarp, 
Professor of Forestry, University of New Hampshire 


Every forester recognizes the need of speeding up forest produc- 
tion in order to avert a timber famine in the United States. Further- 
more, there is coming to be a general acceptance of the idea that the 
national and state forests will only play a minor rdle in this direction. 
In other words we are coming to realize that the bulk of the timber 
must be grown on private lands by private persons at a profit. The 
state and national forests will act largely as reserve supplies to steady 
the market and for the protection of such scenic, watershed, and 
grazing values as are bound up with our forests. 

If then we are asking the private woodland owner to raise timber 
we must be able to tell him where the growth is rapid enough to 
justify his investing his capital. Of course, a definite answer cannot 
be given in any specific case without detailed, local study, but there 
now seems to be sufficient yield data to indicate trends and correct 
some of the fallacies widely held. 

It is a truism that the amount of timber which can be grown on 
a given area depends upon the diameter and the height which the 
trees will reach in a given period and the number of trees which will 
grow upon an acre. An analysis of the available yield data with 
references to these three factors gives the following results: 


DIAMETERS IN 50 YEARS, BREAST HIGH, SITE I 


Inches Inches 
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yoyavenleene TibalS enemas come aoe aoe Tide VEStetin syCllOWeDINC.) wanker lta 8.0 
Stott cate piiees aco .c cme cmc ati: LirZae Ode epoleamp iinerech arctic cae sone) es 7.5 
Wilt Om pinecn. asia c 5 cieis seieyerce anes MONS | EXO iano ba noo nud op omer amon cor Tae 
NWWilit tema Silstvertetoltye;sctarevejevs ¢ pions ceo TO NOLtherie hatdwWOOdSy curses oes: 5.8 
DOU SUAS MATIN crates ncictessietarers islers\ahe; oars iO) INGEN aaa crags oh gmodenmDoN dom 5.3 
Ghestnate( Conn) ats ac se ete eters oa MS Steere juiieotscsouconaoconesoud 5.0 
SCLtl ae Mit Crerartarcts Siac otaielatele eg eres QO Engelmann= spruce sv. tee en ei 1.6 
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HEIGHT IN 50 YEARS, SITE I 


Feet Feet 
Red talder. trite seer eae nar 05 Douclas#itcae ne eee 69.5 
Poblollypinenrcs cate irene reer 87 Shortleaf pines: eer 66 
Sitkaesprices sate eects a wearer 85 Paper sbirchtees. mata eer 65 
Viellow  poplatanncietceas amie 83 Scrubspiness. sess ee ae tee eae 63 
Ghestnuti (Cotis) eee eee 80 Notthern™ hardwoodseeccr rer 60 
Oak=chestnuts(Gonn))heemeeeer er 80 Red. spruce: .25..cee see aoe 55 
Whitewtish stern cc clot rrsie 80 Lodgepole® pinetin.a- ase eee 46 
ongleat @ixnmuccsers que tees ee 78 Western yellow pine............. 45 
Oak (Conn \reracts saree etree 75 Sueat pinens... 0s oe eee eee 36 
Wihite pineat cman or mene crimactets 74.6.) Pngelmanisspruce se teen ter 7.4 


DENSITY IN 50 YEARS, PER ACRE, SITE I 


Number of Trees 


Wodeenolew piiessnts sascmane cel E2509) Chestnat. (Conny) =e ee eee ee 310 
Vermont hardwoods............. 580) Oak (Conn; aa eee eee 310 
Redasprucetacmacatr steer ais 658. Wihitevash.a een eee ae 288 
Wihitegpines race ape A08: Longleaf iMate sae es eee 280 
ache pinenne cre ton po ee ee 20S cS hortleatae asta ee een ee eee 235 
Scrubs pine sea. ott to ee ere 370 = Vcllownpoplateene nee eee ee 210 
@ak=-chestnut s(Conns) aes 200 Lcoblollyaepine ss ee eee 201 
DOuclastitmas oe ee Ne ere 2/07 tRedvalders: 235-3 ece oe ee 130 
Sitkasspriucetac ay secre 340 


In each case the species are arranged in descending order for 
purposes of comparison. With respect to diameter and height it is 
clear that a long growing season is necessary for rapid growth. All 
the species up near the top of the lists occur where the period be- 
tween killing frosts is at least six months. As between diameter and 
height there is little difference. A species that stands high in one 
column rates well in the other, generally. 

But the list of densities almost reverses the two previous lists. 
In other words a long growing season is usually accompanied by 
thin, open stands. Dense stands only occur in cool climates or where 
there is an abundance of soil moisture either because of very heavy 
precipitation as in portions of the tropics, or slow runoff as in the 
southern bottomlands. 

When the three factors of diameter, height and density are com- 
bined and yields per acre compared the results are even more strik- 


ing. Here are the yield figures for the United States arranged in 
descending order: 
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YIELDS IN 50 YEARS PER ACRE, SITE I 


Cust. Cu. Ft 
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IDouclasn hier soon. take et ee 7,550 Northern hardwoods............. 3,900 
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Shostleatepines...56. ss. cscioa. SAO Aspen «Rocky. (Mitss)=--0<ce ere 2,250 
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YIELDS PER ACRE PER ANNUM (50 YEARS BASIS) 


Cu. Ft: Cu. Ft. 
WVibitea pine moe teriise cremate ce oe L7Owes INCU Me SPLUCe saamicts istece wxceie aceriae ike 102 
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Boblolivapinessse tose ce cae: TAGs Ape DILCliA ne A wars Asus nee eee 67 
SCCM GIy ee lerner cr sic t Lett ais aces TOAG EE OT SICA ee DUC aeE ere renee ees 60 
Shortleate pine, ses orc endo Sans WGP ARON I hrs hed tckr mate rere erate 45 
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The species growing in cool climates lead those from the southern 
United States, especially if they also occur in regions of abundant 
precipitation. New England white pine, redwood, Sitka spruce, and 
Douglas fir are examples of this fact. With the exception of the 
yield figures for loblolly pine in Maryland and shortleaf pine the south- 
ern species do not seem to be able to take advantage of the long, 
warm growing season. Furthermore, for reasons to be more fully 
set forth later, these two exceptions to the general rule are more 
apparent than real. 

Interesting and valuable as these yield figures are, they do not, 
however, answer directly the question of where can timber be grown 
most rapidly, because they are simply figures for single species in 
pure stands. Our woodlands are seldom made up that way over large 
areas. All sorts of mixtures occur. The pure stand is the exception 
except in certain special cases. Furthermore, the yield table data were, 
of course, gathered from fully stocked stands. The best and densest 
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growths were sought out, measured, and the effects of fire, insects, 
fungi, deficient drainage or erosion eliminated as far as possible by only 
measuring those stands which had been free from such damage. How- 
ever, in spite of these obvious drawbacks, the need of getting even an 
approximate answer is so urgent that it seems worth while to attempt 
to forecast where our various forest regions can be expected to grow 
under intensive management. The Forest Service has already done 
this and its conclusions are given below alongside my own because 
this seems to be the clearest way to bring out the new ideas presented 
in this paper: 
Yields per acre per annum under intensive management. 


U.S.F.S. K.W.w. 

Cu. Ft. Cu. Ft. 

Redwoods sco ticic: | od oe. ts siaowinte cies Gre olen aie etcpoacieioiele erates 160 160 
ID Last et, aa nbn MAC DaM MAG AD UO GES ao GoD do Oobonu oAtiC I12 120 
Wihite pinemc aoc adotectm a: meses: coors aac eran 84 100 
Beech=birchi-maple jv. ces s..00 se Sterstoiorte ote wcieenete ee mee sce reer 59 75 
Wrestern “white spines sae Nascar tetas eter sree crereloierer sitar 60 60 
AS) ao tOoL) 1) nein Ie OI Drs ates 6 AOR co MOOG onic é 42 50 
Gypressshardwoods= fic catuciscwwiscotee ei eeeos oes recite oiticns ioter irene 42 50 
odgepole pittes acme seta kao om scclee One ee elena aro raete 25 40 
Engelmann O spruce... clon ctsetaretooneeeie ooielns alee erties eens 35 40 
Oak=pine guacscmsct che coe dst Sor ae eee ase tile eich iovoreve Sedveree rs 65 30 
Oak=hickory) ieniae wae se ea clare otccecrae secede cro iceneeer reeca 55 30 
Oak-chestnut-poplatsicccses settee ee eee 60 30 
SouthSrn. | pine ci n0s sss Se crs cus ea eeterears Osea ratrerere cearales ae eens 65 30 
Y.cllow™=pine=sucar apinenaes enn oss tetas een ee eee 66 30 
Western” yellow -spinesassn-se oneenicen aries ee 26 25 


Obviously the main differences between my figures and those of 
the Forest Service are that the latter believes that a long growing 
season will produce more timber than a short one. 

In this connection it is interesting to examine the evidence pre- 
sented by agricultural yields. Figures have therefore been gathered 
mostly from the last census, on yields of various crops per acre, 
or in the case of orchards per tree, by states, and arranged in descend- 
ing order. 


PEACHES—AVERAGE YIELD PER TREE 


Bushels 
iain CMe A eta ci avec ctece sous abe relave 39 
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INiewarVierseva tence cee cecas sence elas .69 
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CORN—AVERAGE YIELD PER ACRE 
I9I9 
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WHEAT—AVERAGE YIELD PER ACRE 
I9I9 
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AVE RITITAME Se esis tits fs Since ewan nets WiUOmbeltalys wsaccnseew tears oe ree winters 12 
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EN isi dateeeerarts crete so lais erat ace cise oh aia s 9.6 
APPLES—AVERAGE YIELD PER TREE 
I9I9Q 

Bushels Bushels 
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1919 AND 1909 AVERAGED TOGETHER 


Bushels 
WAGON A Merete ccterelavecssatsie  aiayers anv okereiele .29 
GEOT Lae aie cpa aeiageiet aw sc avales ayes ezes 38 
NO StEY Sheoancn do45 homooo Epoo O00 43 


This data indicates that in both the United States and Europe 
there is a progressive falling off in yield per acre per annum in going 
southward. While, of course, more intensive cultivation and greater 
intelligence may be urged for northern regions, is not this more flatter- 
ing than true? Does not a state wide average eliminate these factors 
largely? Are there no lazy Yankees or Swedes or Danes? 
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When an attempt is made to explain why there should be such 
differences the greater evaporation in a warm climate is perhaps the 
most obvious factor. Hence, with the same amount of annual precipi- 
tation there will be less soil moisture in the South than in the North. 
Then, too, an open winter is wasteful of precipitation. Coming in 
the form of rain instead of snow it not only runs off but does damage 
by washing. Snow on the other hand goes off very slowly and a 
frozen soil cannot erode. These two factors of greater evaporation 
and winter wastage would be enough to account alone for the open 
stands in the South. For example, a virgin tract in North Carolina 
of some thousands of acres in extent averaged 4,000 board feet per 
acre while second growth white pine in New England seldom averages 
less than 20,000 board feet per acre. In the Southeast the stands are 
only dense in the coves and lower slopes. The upper slopes and ridges 
which make up over 60 per cent of the average southern Appalachian 
country are so open that a horse can be ridden anywhere. Is not the 
explanation of the belief in the high productivity of the southern 
timberlands due to taking yield data in the coves and lower slopes 
and applying the figures to the upper slopes and ridges? 

A still further result of the greater erosion in the South is the 
decreased fertility of the soils. The humus is all washed out of them. 
One does not see black soil south of Mason and Dixon’s line except 
in the bottomlands. Lawns can only be maintained in the South by 
constant artificial watering and fertilization. A further index of the 
fierceness of the erosion is the absence of lakes in the Southeast. There 
isn’t a single natural lake of any size. There can’t be. The barriers 
would be washed away. 

Additional factors that may favor the cooler climates are long 
days during the growing season and more ultraviolet ray activity. 


The conclusions of this investigation may be summarized as 
follows: 


1. Only the following forest regions are worth considering from 
the standpoint of rapid timber production: redwood, Douglas fir, 
eastern white pine (except the western margin where rainfall is defi- 
cient), beech-birch-maple, western white pine, and cypress-hardwoods 
(except the very wet back swamps). 

2. A long growing season does not give heavy yields unless the 
rainfall is over 80 inches per annum or the runoff retarded. 
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AIRPLANE DUSTING TO CONTROL THE 
HEMLOCK SPANWORM 


By S. B. Fracker AND A. A. GRANOVSKY 


In July, 1925, the superintendent of Peninsula State Park, Door 
County, Wisconsin, noticed that a fine stand of hemlocks was turning 
brown. Upon closer observation he discovered that they were being 
defoliated by measuring worms occurring in enormous numbers. 

He notified the Conservation Commissioner to that effect; and 
the matter soon attracted wide public attention, owing to the popularity 
of the park and the fact that hemlock and balsam trees are its most 
important and attractive evergreens. 

The writers* investigated the conditions on July 17 and found that 
the measuring worms were occurring in all the other hemlock stands 
in the park, as well as in other parts of the county (Fracker, 1925). 
As they were reaching maturity at the time, any control measures 
during the season of 1925 were out of the question. 

When the adult moths were collected, September 10, they were 
promptly identified by Dr. H. G. Dyar as Ellopia fiscellaria Guenee. 

Requests for information on similar outbreaks in other parts of 
the state and submission of samples, brought no response but infesta- 
tions were reported and later looked up by the writers at three other 
points in Door County, one on the shore of Lake Michigan, twenty 
miles south of Peninsula Park, one near Baileys Harbor and a third 
near the extreme north end of the county. 


NATURE OF THE INJURY 


Judging from the effects of these larve, hemlock trees when 
completely defoliated die without being able to put out a new set of 
leaves. If the defoliation is only partial, the growth is retarded and 
the tree may die the second season, unless it is unusually vigorous. In 
the latter part of September it was observed that many partially de- 


*The authors gratefully acknowledge suggestions from B. R. Coad, J. S. 
Houser, W. J. Chamberlin, and O. I. Snapp, the personal counsel of Dr. S. A. 
Graham, and the cordial support of Commissioner E. S. Hall, C. L. Harrington, 
and A. E. Doolittle of the Wisconsin Conservation Commission. The authors 
represent the State Department of Agriculture and the Wisconsin Agricultural 
Experiment Station respectively. 
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foliated hemlock trees produced new buds and developed a new growth. 

Both in the Peninsula State Park and in the Baileys Harbor 
infestations heavy stands of hemlock, in which the trees ranged in 
size from young seedlings to trees eighty or more feet in height, 
were entirely killed. At one point practically no hemlocks of 
any age are living on an area of over ten acres, while a large portion 
of those on about thirty acres additional have been killed. In the 
remainder of the park the infestation was less severe and the de- 
foliation slight to moderate. 

The appearance of the forest attacked is especially depressing 
when one drives along a park road and finds the green roadside 
foliage suddenly giving place to the desolation of brown bark and 
bare, stripped twigs. 


DESCRIPTION OF THE AREA 


The State Park infested consists of a peninsula of 3,733 acres, 
about 6 square miles, extending into the waters of Green Bay. (Fig. 1) 
Along the margin of most of the peninsula is a flat about twenty 
feet above the level of the Bay, varying in width from a few feet to 
nearly one mile. Separating the flat from the rolling plateau, which 
constitutes most of the park, is a rocky bluff varying in nature from 
a gentle slope in some sections to a vertical escarpment of more than 
200 feet at other points. The cliff is especially pronounced in three 
places known as Swen’s Bluff on the west, Norway Bluff on the 
north, and Eagle Bluff on the east. The plateau, itself, is far from 
level, there being several intersecting valleys from fifty to one hundred 
fifty feet in depth. The valleys, for the most part, have gentle slopes. 
Two observation towers, one 45, the other 75 feet in height, have been 
erected on Swen’s bluff and Eagle bluff, respectively. The top of the 
first is 150 feet above the level of the bay, and that of the second is 
290 feet. These towers overlook the park. 

There are goo acres of clearings, consisting of land which either 
has been farmed in the past or is being cultivated at the present time. 
Almost the entire area is now owned by the state, except for two or 
three small homesteads which the state was not able to acquire. Ex- 
cept for the clearings, the entire area consists of forest: hemlock, 
balsam, maple, elm, birch, poplar and white and red pine and white 
cedar being the most important trees.. The pines are not numerous, 
however, and outside of a few dense groves of white cedar along the 
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shore and on well moistened ledges, the hemlock and balsam stands, 
totaling about 700 acres, are the most attractive features. The growth 
is so dense throughout the park, that progress on foot, except on the 
trails, is highly laborious. A few roads have been built through the 
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area, but these are mostly about a mile apart and the park administra- 
tion has specialized on the development of trails and bridle paths. 
This is of particular importance when it comes to insect control work 
for it is entirely impractical to use land machines for spraying or 
dusting except for narrow strips along the few roads. The paths 
and trails are not wide enough for the purpose. 
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A more hazardous area for airplane dusting could scarcely be 
imagined, for it was necessary for the plane to work down into the 
valleys, climb out of them, dodge unusually tall trees, and dust the 
edge of steep bluffs. 


PREVIOUS HISTORY OF THE SPANWORM 


A study of previous records of injury by this insect is made difficult 
by some uncertainties in the classification of the genus Ellopia (Therina 
of authors). There are many records of the defoliation of oaks in 
western Canada and the extreme northwest corner of the United States 
by “Therina sommiaria’ under such common names as the Vancouver 
Island Oak Looper, Western Oak Looper or other similar terms. From 
IQII to 1914, however, the hemlocks in Stanley Park, Vancouver 
Island, were severely attacked and arrangements were being made to 
spray them when the infestation was wiped out by natural enemies. 
The form causing the injury is listed as “Therina sp.” (Chrystal, 1916; 
Hewitt, 1915). In a letter dated September 26, 1925, Dr. Arthur 
Gibson mentions the fact that in the reports of Dr. James Fletcher 
the insect is discussed under the name of Therina somniaria and adds, 

I do not think there is any doubt about the determination of the Vancouver 
Island species and at the moment I do not recall why the specific name was not 
given in Chrystal’s article. I have also consulted Dr. McDunnough, regarding the 
determination of our Vancouver Island species, and he agrees with me that this 
name is correct.” 

Dr. Dyar, in a letter dated December 27, 1925, states that he 
is not certain that E. fiscellaria and E. somniaria are distinct and that 
some of the specimens of the latter species from Vancouver and Oregon 
are labeled “Hemlock.” He adds, 

Somniaria certainly has frequently been taken on oak and such a diversity 
of food plant is unexpected. 

Riley (1886) refers to two different species of this genus, one 
on spruce and another on pine. Packard (1890) considers fervidaria 
and fiscellaria synonymous and records the species as having been bred 
from Silver Bell tree in Georgia, live oak in Florida, spruce in Maine, 
and oaks on Vancouver Island. 

Finally Elliott (1924) and Hoffman (1924) refer to E. somniaria 
as the ‘Western Hemlock Looper.” 

Simultaneously, with the outbreaks of E. fiscellaria in Wisconsin, 
the same species was causing similar loss at Leland, Michigan (Pettit, 
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1925), and hemlocks were being severely defoliated in Ohio by another 
member of the same genus, FE. athasaria which, according to Dr. 
Houser, has a different life history, hibernating as a pupa instead of 
in the egg stage, as fiscellaria does. 

These references are given largely to show that the classification 
of the genus is in a most unsatisfactory state from the standpoint of 
the economic entomologist. If E. somniaria is a distinct species, the 
present infestation is the first extensive outbreak of E. fiscellaria 
recorded in economic literature, and it is not certain that it has even 
been bred from hemlocks in the past. 

It is possible that a similar outbreak occurred in this same location 
about 1915. At that time several hemlock stands in the park were 
killed outright and the loss is said to have come from defoliation by 
“worms.” No entomologist, however, was in touch with the situation 
and no specimens were kept or identified. 


LIFE HISTORY AND HABITS 


The detailed life history of Ellopia fiscellaria is not well known at 
present. Several attempts have been made to rear young larve under 
controlled conditions through successive stages at the Peninsular Ex- 
periment Station, but those attempts, with the exception of the ovi- 
position, gave negative results. The larve were provided with grow- 
ing small hemlocks in cages, which were well shaded to simulate natural 
conditions, yet the larve for some reason did not thrive and in the 
course of time died out before pupation. Two years of careful observa- 
tion under natural conditions revealed, however, several interesting pe- 
culiarities of the life history and habits. Judging from the dates of 
visits of infested areas in the park and observations made, it is safe 
to make the following definite statements: 

Oviposition. In spite of diligent search on several occasions for 
the eggs in the infested areas at the time when the woods were swarm- 
ing with the moths, these efforts were without avail. The adults of 
both sexes were caged for oviposition studies and, in the confinement, 
females laid their eggs freely. The eggs are deposited singly or in 
small masses on hemlock needles and bark in the fall, mostly during 
the middle and later part of September, before the advance of cold 
weather. The eggs are almost spherical with a round crown-like de- 
pression on one end, measuring about 0.66 mm. At the time of ovi- 
position they are yellowish pale green in color, but in course of time 
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change to metallic bronze with a greenish tinge. There is a very fine 
hexagonal reticulation, which is invisible however, to the naked eye. 
The winter is passed in the egg stage. 

Larval habits. In the first or middle part of June, the eggs hatch, 
and small pale green larve with conspicuous dark markings begin to 
feed on hemlock foliage. The smallest larve-observed were about 
3 mm. in length and 0.5 mm. thick. They feed through June, July 
and the first part of August. They evidently require from one and one 
half to two months of feeding, before reaching maturity. The fully 
grown larve are from 2.5 to 3 cm. in length and about 2 or 2.5 mm. 
thick. The larve feed mainly on the lower side of the leaves and are 
difficult to detect on account of their protective coloration which re- 
sembles the pale green color of the lower side of hemlock leaves. The 
youngest larve have dark transverse bands arranged segmentally, but 
in later instars, the color is green marked with a fine longitudinal stripe 
on each side. 

The larve, as they move, spin webby threads, which entangle 
many bits of injured hemlock needles into a chaotic mass. In a heavily 
infested forest this webby mass makes work rather difficult, unpleasant 
and annoying. When the hemlock branches are disturbed many partly 
injured needles drop down and the larve invariably hang down from 
the infested twigs on threads. Counting the hanging worms was one 
of the means of studying the degree of infestation. 

As defoliation progresses the spanworms stand out more con- 
spicuously and in heavily infested areas the larve are crawling every- 
where and the whole wood is covered with a fine webbing. When 
hemlock stands and hemlock and balsam underbrush were completely 
defoliated many larve were found feeding on pin cherry, hard and 
rock maples, beech, birch, basswood and other trees and some shrubs, 
especially on underbrush. This was only observed in case there was 
a shortage of hemlock and balsam needles. 

Pupation. Most of the larve begin to pupate in the middle of 
August, although there is a considerable overlapping, for at the same 
time the half grown larve were not uncommonly observed. The 
pupation period extends well into the first week of September, but the 
majority of the larve pupate, in the second half of August. The 
pupation takes place under the bark of and in crevices of hemlock 
trees. Only rarely pupz were found under the leaves on the ground 
near the trunks of the trees. The pupe are on the average I.I cm. 
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long and 0.3 cm. wide. The color of pupe is light brown with speckled 
markings. 

Adult Life. The moths begin to emerge in the first part of Sep- 
tember and continue to appear until late in the month. The majority 
of the adults emerge, however, in the middle of September, at which 
time the whole hemlock wood was swarming with the flying moths, 
especially at twilight and in the evening. It was observed that in the 
day time they usually rest on hemlock trunks partly hidden under 
rough, loose bark. The moths invariably were more abundant on the 
lower third of hemlock trees, and very few have been seen in the upper 
half of the forest. A most interesting thing was to note that the white 
paper birch trunks were literally covered with resting moths. When 
the moths are disturbed they fly in a zig-zag manner, seeking protection 
under leaves or underbrush. 

The appearance of adults in 1926 was about two weeks later than in 
the previous year. Most of the moths began to fly and oviposit the 
latter part of September. 


NATURAL ENEMIES 

In view of the wide extent of territory covered by members of this 
genus, they would appear to be kept under control under normal con- 
ditions by entomogenous fungi and parasitic insects. Previous out- 
breaks of related species are reported to have disappeared as suddenly 
as they came. The writers, therefore, felt that there was a possibility 
that the 1925 infestation would be wiped out the same season, and 
artificial control measures were not definitely decided upon until after 
the eggs hatched in June, 1926. 

There is thus far little indication of the presence of natural enemies 
in adequate numbers. In September of 1925 and 1926, numerous pupe, 
as well as larve have been found parasitized by a fungus, which pro- 
duced a conspicuous white mycelial growth over the pupe and larve. 
Dr. R. Thaxter, on examining it, found that the fungus is “apparently 
the same as the chinch bug fungus Beauveria (Sporotrichum) globuli- 
ferum Speg.” In spite of the fact that a considerable number of larve 
and pupe were affected, the value of the fungus has so far been 
negligible, for the reason that it attacks the insects late in the season 
and was unable to reduce the pest sufficiently to prevent the outbreak 
the following year. 

The writers discovered no important insect parasites. 
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CONTROL MEASURES 

In general, it is believed that forestry practice can avoid injury 
from these spanworms by maintaining mixed stands of timber. Dr. 
S. A. Graham, Entomologist of the Lake States Forest Experiment 
Station, with whom the writers went over the infested territory on 
two occasions, made a determination of the nature of the stand at sev- 
eral different points. It appears that complete loss of the trees was 
confined to areas in which hemlocks constituted more than 85 per cent 
of the stand, while where they constituted less than 70 per cent little 
damage was done. 

As the outbreak continued into 1926, however, it was clear that 
oviposition was occurring in hemlock stands of less density, and while 
the original outbreak might have been prevented by the maintenance of 
mixed hemlock and hardwood stands, the lower percentage seemed to 
be of less value, once the epidemic was in full swing. 


PRELIMINARY TESTS 

Since forestry practices did not offer any hope of an immediate 
protection of the hemlock stands which were threatened with total de- 
struction, artificial measures were tried. 

In order to determine the efficiency of calcium arsenate dust, as 
well as to ascertain the rate of application, series of experiments were 
performed with dusting of several plots, one twentieth of an acre each 
of young hemlock underbrush by a hand duster at rates varying from 
fifteen to thirty pounds to the acre. The following representative data 
of the mortality of the worms were collected on the plot dusted at the 
rate of twenty pounds to the acre; obtained by shaking the twigs over 
canvas placed under the trees: 


TABLE 1 
MORTALITY RATE 24 HOURS AFTER DUSTING 


Mortality of worms 


No. of tree Description of trees or twigs : 
Dead | Dying | Active 
Onetwictls ft-in lengthis. S.s2c.. oe oes 
Three branching twigs 3 ft. long........ 
Two small twigs 13 ft. long 
Onersmalletwics 2ottalOnges a2) 4 .sen-.. 
Onessmatlitres:, 2 tts-tallie. ooo ec asks 
OneitwigapoutmlartelonG. ny 2. cote. 2 or 
Onewtwig aboutla ft lone. 225. sma: «©: 
Three check twigs (undusted) 2 ft. long.... 
One check twig (undusted) 13 ft.long..... 
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Laboratory experiments were performed by dusting the twigs 
with a hand duster at the rate of two and three grams of calcium 
arsenate per square yard of surface. The branches then were placed 
in glass cages and infested with spanworm larve freshly collected in 
the forest. The following results were obtained: 


7 
TABLE 2. 
MORTALITY OF WORMS THREE DAYS AFTER DUSTING. 


Mortality of worms 


No. of cage Rate of dust application Bete ee eae 
1 Two grams per one sq. yard............. 45 13 16 
2 Two grams per onesq. yard............. 36 3 12 
3 Checkers. ar teneeieron See aero per 0 0 37 


These experiments showed that the rate of 20 pounds to the acre 
should give satisfactory results. Approximately this amount was used 
in the work of airplane dusting. As this dosage correlated with recom- 
mendations by those who had done airplane dusting over cotton and 
over fruit trees, that proportion was determined upon for the field 
control measures. 

In a commercial forest the question might have arisen as to 
whether the cost of dusting would pay as an investment. The con- 
servation commissioner, however, felt the responsibility of maintaining 
the beauty and recreational value of the park, and believed himself 
justified in trying to save the remaining hemlocks if at all possible. 
On this basis the authors recommended the use of an airplane for 
the work. 

AIRPLANE EMPLOYED 


An attempt was made to secure an army plane for the work, 
through the office of the state adjutant general. After some negotia- 
tions with the war department, however, we were informed that air- 
plane dusting of insecticides is “now on a commercial basis and is no 
longer of an experimental nature,” so that it would be necessary to em- 
ploy a commercial concern. 

It was then decided to secure the plane on a contract basis and 
bids were requested from all American firms who were known to have 
had experience in dusting from the air. Proposals were also received 
from a number of local fliers without dusting training. 
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Bids ranged from about three to twenty dollars an acre, with a 
guaranteed minimum of from two to four thousand dollars. It may 
be significant that the highest bid came from the firm with the most 
experience, but that was partly due to the distance the plane would 
have to be brought for the work. 

The contract was completed with the Decatur Aircraft Company, 
Decatur, Illinois, at the rate of $4.00 per acre for the services of the 
plane only and the company secured Les. W. Smith, Springfield, Illi- 
nois, as pilot. Both pilot and mechanician had had cotton dusting ex- 
perience and were interested and willing; the pilot was an unusually 
reliable, daring and competent flyer. 

The plane used was owned personally by Mr. Smith and had been 
adapted for dusting immediately before the work was done. The type 
was a “Special Standard,” resembling the “Clipped Wing Standard.” 
It was driven by a 100 horse power engine “Curtis OXX6” of eight 
cylinders with double ignition system and two magnetoes. It is an 
extra light type plane to enable the pilot to dodge the tall tops of trees 
and avoid the accidents over the forest. 

While not the equal, in some respects, of the planes now being 
built primarily for dusting, it was believed by the company to be greatly 
superior to either the JN or DH type and the motor more reliable than 
the Hispano-Suiza which was also available. The disadvantages of 
planes of the army type were also confirmed by entomologists who 
had worked with them in Louisiana, Oregon, and Georgia. 

The hopper occupies the entire compartment for the mechanician 
so that the pilot is alone in the plane during dusting. The hopper 
would hold about 350 pounds of calcium arsenate, but, after several 
trials of different amounts, ranging from 200 to 300 pounds, a load of 
250 pounds was found both safe and convenient. 

Agitation is secured by a small air propeller mounted on the lower 
left wing, driven by the airblast from the plane propeller and geared to 
the agitator in the hopper. The latter consisted of two heavy parallel 
wires, nine inches apart, supported on pins piercing an axle which ran 
through the hopper at right angles to the body of the airplane. Rotation 
of the axle by the small secondary propeller drove the wires through 
the arsenate. 

In this way it was unnecessary either to attach the agitator to the 
motor, or to operate it by hand. 
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The dust was released by pulling a lever in the cockpit which 
opened a door in the floor of the hopper 25 inches by 4% inches (later 
made 7%% inches) in size. 

The contract required that the state provide a landing and loading 
field satisfactory to the pilot. One was found across Eagle Harbor 
about four miles from the center of the Park. This’ distance made 
little difference to the plane but at times it proved most inconvenient, 
as it was so difficult to communicate between the two places, and neither 
could be seen from the other. A telephone connection would have ob- 
viated this difficulty but none was available at either end. 


PRELIMINARY FLIGHTS 


While bids had been secured from the various companies during 
the winter months, it was not practical to contract definitely for the 
work until after the eggs of the insects started hatching in the early 
summer, and the company did not prepare a plane for the work until 
the contract was signed. The first larve were found on June 19 and 
it was planned to have the work start on July 5. After various delays, 
the first flight was made on July 13, which was, fortunately, in ad- 
vance of the maximum feeding period observed in either 1925 or 1926. 
The ideal period for the work would have been the first week of July 
after all the eggs had hatched and before any serious amount of feed- 
ing had taken place. 


During the eight flights on July 13 and 14, the method of cover- 
ing the area used in cotton dusting was employed. That is, the pilot 
flew over a strip of forest releasing the dust and then returning parallel 
with the white strip of arsenate he could see on the trees. It was 
found that adequate dosage could not be secured in this way. It took 
six miles of flight with the hopper open to release the 250 pounds, 
the first 1,750 pounds covering 405 acres (4.3 pounds per acre). 


PLANS CHANGED AFTER EXPERIMENTAL FLIGHTS 


As this dosage was entirely unsatisfactory, the plan of procedure 
was re-organized at this point. The pilot had been furnished with a map 
showing the hemlock stands as small areas in the woods. He found 
he could recognize them from the air, but opening and closing the 
hopper as he passed over them at seventy miles per hour within fifteen 
to twenty-five feet of the tops of the trees, proved impractical. 
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Flights of various distances were also tried, some over a mile in 
length and others less than forty rods. Both the longest and shortest 
of these were unsatisfactory, the former making it too difficult for 
the pilot to keep the strips of dust regular over the rugged rolling 
forest and clearings, and the latter requiring too much time for turn- 
ing around. Reversing the direction of the plane requires climbing 
into the air, turning, reconnoitering, descending, and opening the hopper 
at the proper place. 

The first improvement in the plan consisted of consolidating the 
areas and redrawing the map to show nine dusting plots instead of 


TABLE 3. 
SEPARATE PLOTS DUSTED 


Boundaries 
‘Designation Acres Character 2]  ————_——] Los. | Loads | Infestation 
N.&E. S.&W 
A Shanty Bayand| 62 Low and flat with Bay and | Swamp (w) and} 1300 5 Very 
Norway Bluff steep bluff on south clearing summit of bluff severe 
side (s) 
B Hemlock Ridge | 172 | Rolling plateau Clearings | Road (s) and 3500 14 | Severe 
bluff (w) 
C Balsam Bench 25 Long and narrow along] Road (n) | Orchard (s) 500 2 Severe 
top of bluff Poplar flat (e)| Bluff (w) 
D Eagle Bluff 22 | Largetreesonplateau | Hardwood | Hardwood 250 1 | Light 
stand stand 
E Cornell Trail 90 | Irregular Clearings | Clearings and | 1500 6 | Moderate 
road 
F Reformatory 12 | Rolling plateau Clearings | Continuous 250 1 | Moderate 
Camp with “G” 
G Black Forest 168 | Rolling plateau Bluff (n) | Clearings(w) | 3575 14 | Heavy 
continuous 
with “F”’ (e) 
H Meadow Trail 12 | Level Poplarstand | Clearing 250 1 | Light 
I Pleasant Valley | 152 | Level Clearings | Clearings (s) 3000 | 12 | Light 
Indefinite hard- 
wood stand (w) 
Preliminary work 
at less than full 
dosage 1450 7 
TOTAL 715 15,575} 63 
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twenty. These nine had definite boundaries such as cliffs, clearings, and 
roads, which could be quickly recognized from above and each had 
one or both dimensions at least 60 rods long. The nine plots are 
shown on the map. 

In the case of each plot the acreage was calculated and the pilot 
instructed to put on the proper amount of poison. “Lhe part of plot 
“A” below the bluff, for example, contains 50 acres and the pilot’s 
memorandum showed it was to receive four loads (1,000 pounds). He 
could then plan his flights to cover one-fourth of the area with each 
load. 

Every plot was worked out in this way, about 12 acres to the load 
of 250 pounds, and as a result, during the remainder of the work, full 
dosage was delivered on all the hemlocks. 

A second improvement to secure better dosage was a change in 
the hopper. When arranged without the extra partition the plane re- 
turned to the landing field with at least 50 pounds of dust remaining 
in the hopper. This partition was then built and it resulted in the 
release of the full load. 

As a third improvement the opening through which the hopper 
discharged was enlarged from four and one-half to seven and one-half 
inches in width. By keeping it wide open to this extent while the plane 
was discharging, the dust was released in four miles of flight instead 
of six as before. Finer distribution also resulted, as a larger quantity 
of dust struck the ventura and the under side of the plane and broke 
into a finer cloud than before. 


PROCEDURE 


As revised and followed for all the work after the second day, the 
procedure was as follows: 


1. Plane loaded by mechanician and a park employe, at landing 
field four miles from park. The main supply of poison was kept dry 
in a house, but enough for a day was carried out to the field each 
morning. 

2. Pilot reviews map meanwhile, checks progress, and determines 
where to distribute next load. 

3. Pilot flies to park, reconnoiters in air, descends to within 20 
feet of the tops of the trees, and then applies strip after strip on the 
plot to be dusted, the lengths of the strips being from a minimum of 
60 rods to a maximum of 160 rods, and their width about 2 5 feet. 
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4. Pilot returns for a new load. 

5. The observers meanwhile either (a) observe the plane from one 
or both towers, (b) study the mortality of the previous two days’ work, 
(¢) observe the action of the dust as it is released from the plane or 
(d) check on the distribution of the dust in the plots. 

Sixty-three flights were made, each load being 250 pounds, except 
in the first eight flights, on which 200 to 300 pounds were tried, and 
the last three, when 275 pounds were carried. 

Each round trip, including loading, occupied about fourteen min- 
utes, at times as many as five loads (1,250 pounds) being distributed 
over sixty acres of forest in one hour. 

Taking the work as a whole, it may be of interest to note that 
the plane flew 252 miles of active dusting, about 100 miles while turn- 
ing around after each strip, and over 500 miles from and to the loading 
field. 

The material employed was, in the main, Corona calcium arsenate, 
a total of 14,500 pounds without dilution with a carrier. In one section, 
1,000 pounds of Niagara calcium arsenate were used. 


OBSERVATIONS 


In the forest, checking the areas covered offers serious difficulties 
and is so slow and laborious that a complete check while the work is 
progressing is almost impossible. In addition to comparing notes with 
the pilot and then studying the dust distribution on the leaves, a method 
of following his work in the air was devised. This consisted of a crude 
plane-table plan, by which one observer in each of the two towers over- 
looking the area, recorded the place of beginning and ending of dust 
release for each strip by drawing a line on the map from his tower 
through the point to be recorded. The intersection of the lines when 
the two maps were compared later, showed where the work was done. 
Only those who have tried it realize the difficulty of following the loca- 
tion of a plane from a single observation point, when its direction 
but not its distance from the observer can be determined. Such ob- 
servations are necessary, for the work cannot be completely checked on 
foot because strip-scouting 715 acres at intervals of one rod would 
require walking more than 350 miles. 

After the rearrangement of plots described on a previous page, 
observations on the flights were of less relative importance and that 
feature of the work was discontinued in part. 
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Just before dusting began, several dozen five inch by seven inch 
glass plates were placed in different hemlock areas to determine the dis- 
tribution of the dust. These stations were marked and thoroughly de- 
scribed as to the surrounding conditions, first, to enable the location 
of the plates, and second, to determine the distribution and penetration 
of the dust in such diverse situations as dense young hemlock growth, 
under dense and tall hemlocks, in and near the edges of the woods to be 
dusted, in open clearings some distance from the areas to be dusted, 
under sparse and dense deciduous growth, etc. Several hours after 
the dusting, these glass plates were examined for the number of par- 
ticles of dust deposited per square centimeter. On the average, over 
100 particles were found per one square centimeter on most of the 
plates, regardless of the density and height of the timber in areas well 
dusted. In only a few cases, when the paths of the plane were too 
far apart, the number of particles was smaller, ranging from 5 to 60 
per square centimeter. It was observed that the heaviest distribution 
was directly under the plane. 

In the course of the work it became evident that the use of the 
glass plates was not necessary, as the dust distribution could be very 
readily determined on almost any deciduous leaves, as well as hemlock 
needles. When evenly distributed at twenty pounds to the acre, it 
could be seen at a glance on the leaves of such trees as basswood, oak, 
beech, and maple and such undergrowth as dogwood, wild currant, fern 
and wild strawberry. 

The number of dust particles per hemlock needle was of special 
interest. Accordingly, an effort has been made to determine the dis- 
tribution of the dust on hemlock foliage. Naturally, it varied con- 
siderably, ranging from zero to as many as twenty per one needle. 
Most of the needles had from one to six particles per needle. 

It is of interest to note that the dust particles did not adhere 
well to the deciduous foliage. Upon shaking or even touching the 
leaves, many particles fell off the foliage. Evidently there was lacking 
any electrical attraction between the foliage and the dust particles. 


DUST DID NOT “SWIRL” 


The action of the dust was of particular interest. According to 
the literature, it should have been broken by the propeller blast into 
a fine swirling cloud, should have drifted slowly downward, and should 
have spread out to a width of two or three hundred feet below the 
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plane. Instead, it formed a strip from thirty to fifty feet wide, showed 
no sign of swirling except at the moment of leaving the plane, and, 
before enlarging the hopper opening, was found on the leaves below in 
small chunks of from 0.1 to 2.0 mm. in diameter, instead of as a dust. 
The larger particles were directly under the path of the plane. 


The swirling motion noted so often in connection with cotton fields 
is probably due to the interaction of the propeller blast, the ground, 
and the cotton plants. In the case of forest work, the ground is not 
near enough to cause air eddies in this way and there was no tendency 
for the particles to attach to the under sides of the leaves. It de- 
scended in about twenty seconds, straight down on calm days, and 
diagonally when there was a slight wind. An eight mile breeze did not 
interfere with the work, but ten miles per hour caused too much drift. 


DELAYS FROM WEATHER AND OTHER CAUSES 


According to the literature available on airplane dusting, the best 
time for the work is the early morning, somewhere between 3:00 and 
7:00 A.M., immediately after daybreak, when the air is supposed to be 
still and the plants covered with dew. Relying on experiences of 
workers in the cotton-growing region, preparations were made to dust 
the hemlock forest in the early morning. When series of wind velocity 
readings were taken from 3:00 A.M. till late in the evening for several 
days, it was determined, so far as this Wisconsin peninsula is con- 
cerned, that, as a rule, the calmest air was in the evening just before 
sunset. At sunrise, and for the next two or three hours, a breeze 
invariably sprang up and that period proved as windy as any time of 
day, with velocities varying from eight to twelve miles per hour. Up- 
ward currents were also pronounced at that time and they tended to 
drive the dust upward instead of allowing it to descend. To avoid 
this unnecessary drift, it was decided to dust in the evening, and most 
of the work was done then, with the exception of one or two calm 
days when dusting progressed throughout the day. 

So far as the dew is concerned, it is of interest to note that 
Door County, probably on account of the fact that it is surrounded 
by large bodies of water, Lake Michigan and Green Bay, is very seldom 
visited by dew. During the whole period of dusting on only one 
morning were the leaves covered with dew, but, unfortunately, it was 
impossible to dust on that day for other reasons. 
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It seems that the time of day for dusting depends largely upon 
local climatic conditions of a given region. 

Delays were encountered from time to time and their nature 
may be of suggestive value to those contemplating similar work in 
the future. 

First, upon the arrival of the plane, it was found that the supply 
of aviation gasoline had not arrived although sent by express some time 
previously. As high-test automobile gasoline leaves a carbon residue, 
and a fouled spark plug in hazardous work of this kind might result 
fatally, it was thought unwise to make more than a few experimental 
flights during the one day before the aviation gasoline was secured. 


Second, in rough country such as Door County, Wisconsin, a 
landing field cannot be picked before the arrival of the pilot. A golf 
course which we had expected to use proved too small to fly out of with 
a load. When a satisfactory field was found 60 rods long, and level, 
without trees on two sides, many hay-cocks had to be removed to clear 
the ground. 

Third, rain, of course, makes dusting impossible. 

Fourth, any wind exceeding eight miles per hour, caused so much 
drift that dusting was inefficient. 

Fifth, the plane proved subject to tire trouble. The landing field 
was rough from plowing the previous season and blow-outs twice 
necessitated trips to the nearest garage. 

Sixth, the dust acts differently over different types of country, 
and on new work of this kind, the plane must be tried out. On the 
third day, satisfactory dosage and distribution were secured for the 
first time. 


LARV DIED WITHIN 24 TO 48 HOURS 


In order to determine the mortality of the worms in the forest 
after the airplane dusting, the following three methods were used: 

1. Comparison of infestation in areas before and after dusting. 
This method consisted of slightly shaking the twigs. Upon such shak- 
ing larve invariably hung on silken threads and their number could be 
easily determined per a given twig of the same size in dusted and 
undusted areas by comparison, as well as before and after dusting. 
Table 4 will illustrate the efficiency of dusting the solid hemlock 
stands at Shanty Bay area A. 
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TABLE 4, 
INFESTATION BEFORE AND SIX DAYS AFTER THE DUSTING. 


Number of living worms 


No. of station Description of twigs Sh 
Before dusting After dusting 
1 Twig 3 feet long 19 0 
vy) 2 Twigs 2 feet long Dil 1 
3 Twig 13 feet long ial 0 
4 Twig 23 feet long 13 0 
5 Twig 1 foot long 10 0 
6 Twig 1 foot long df 0 
7 Twig 3 feet long 23 2 
8 Twig 2 feet long 14 0 
9 Twig 2 feet long 18 0 
10 Twig 13 feet long 9 0 


2. Shaking the worms on canvas carefully placed under twigs 
and small trees. When the twigs were vigorously shaken all worms 
dropped on the ground and it was possible to determine the number 
of dead, dying and active worms on a given twig. It was soon found, 
however, that many dead worms dropped down from the twigs soon 
after poisoning, and this method, therefore, was found so inaccurate 
that it was abandoned. 

3. The best method for the determination of the mortality of 
the larve was the use of square-yard pieces of muslin. Many such 
pieces of cloth were gently placed three days before dusting on the 
ground under hemlock trees of different sizes and in different densities 
of forest to determine the mortality before, if any, and after the 
dusting. The height of the trees was recorded in order to estimate 
the relative area from which the larve fell on the muslin. Approxi- 
mately the same size twigs in the vicinity of these stations were shaken 
to determine the infestation before dusting. These stations were visited 
daily three days before dusting and five days or later after dusting. 
No dead worms were found in a single instance before dusting. The 
worms continued to die for five to eight days, but most of the larvee 
died between 24 to 72 hours after the dusting. The following repre- 
sentative table shows the death rate of larve at “Hemlock Ridge,” 
which was dusted July 17, 1926: 
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TABLE 5. 
MORTALITY OF LARVAE AFTER DUSTING. 


Number of larvae found on cloth after dusting. 


July 23] July 24} July 25 


No. of | July 18 | July 19 | July 20 | July 21 Sur- 


Station —— —|——_, |] vivin 
IDEs be |p Be abs MDs be. | bale) 1. Oe [E: oe on oes 
Cloth disturbed and moved away — 

1 S| Ojai = about 25 feet on 7/20 
2 7211 }|—|-—|—|-—| Cloth disappeared on July 19 

: 3 11}1]/—{-—J| 8] 0 } Closed on July 20 

Sant] 45els04] se oseoeel eo EAC 1] 3 3 

ce Disturbed by animal. 

5 335 On| eS 4m kOnite2 Om 2 Ole ted ame nO) Closed July 23. 
6 12 | 0 | 26 | 2 | 33 | 0 | Closed on July 20 
7 Oni frail 6/0] 8 | 1 | Closed on July 20 
8 


As indicated, some trouble was experienced from animals in the 
woods which often disturbed the pieces of muslin at night. 

From this table it is evident that in some instances as many as 
97, 85, 73, 72, etc., dead larve fell on the ground per square yard. 

It is estimated that in a solid hemlock stand the mortality was 
between go and 95 per cent, while in the mixed forest not less than 80 
per cent. Only in area “I,” which consisted of young hemlocks over- 
topped by deciduous trees, and the area “G,”’ which was dusted just 
before a rain, were the apparent results somewhat less than expected, 
with a mortality of about 60 per cent. 

A further item of interest is the fact that collecting moths was 
difficult in September, 1926, in contrast with their abundance the pre- 
vious fall, and that the authors’ life history material had to be secured 


in one of the small sections in which the dust application had been some- 
what unsatisfactory. 


COST OF TREATMENT 


The contract called for a payment of $4.00 per acre by the Wis- 
consin Conservation Commission to the Decatur Aircraft Company, 
the Commission to furnish (a) the dust, (b) assistance in loading, 
(c) full instructions as to boundaries of the areas to be dusted, (d) a 
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landing field. Fortunately, a rental expense for the field was un- 
necessary, as it was offered by the owner for the purpose. 

All areas dusted a second time were paid for at the same rate. 
The initial experimental flights thus proved expensive. 

The Commission informs the authors that, including the pre- 
liminary flights, the total cost was as follows: 


Decatur Aircrait; Companys. +.. as... $3,860.00 
Gorona, Galsenate ~ans..40 + I oronkiceoaee 957.60 
Niagara Calcium Arsenate ........... 74.55 
Breishtaand satay acetone ane 112.90 
Mabor  (approximately,)) c-2..a0 ocho: 30.00 

ARGlb ssa cece ee tas Soe ae $5,035.05 


This shows an average total cost of $7.04 per acre for labor and 
material for the 715 different acres covered at full dosage. This 
amount is considered very moderate when compared either with the 
value of the trees saved, or with the cost of dusting from land machines. 
While this cost could perhaps be lowered in the future by omitting 
any trial trips or reducing their number, the writers have reason to 
believe that the contract, involving bringing a plane and crew nearly 
five hundred miles, keeping it in Door County ten days, and making 
over sixty flights at full load, was not a profitable one for the company, 
and that in all probability, the cost of dusting forests with insecticides 
will usually be greater than this figure instead of less. 


SUMMARY 


The hemlock and balsam trees in Peninsula Park, Wisconsin, were 
attacked during 1925 and 1926 by measuring worms. These proved 
to belong to the species Ellopia fiscellaria or hemlock spanworm, an in- 
sect of wide distribution, but rarely reported as of economic importance. 
Hemlock and balsam suffered severely, and, after they were defoliated, 
the spanworms would feed freely on other trees. A single defoliation 
is fatal to hemlocks. 

This species hibernates as an egg which hatches in June. Feeding 
continues until the middle of August or later, and pupation occupies 
about two weeks. The adults fly, mate, and oviposit in late September. 

Airplane dusting proved a successful method of control and was 
used for 715 acres of infested forest. The area was extremely rugged 
and offered many difficulties and dangers. 
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Calcium arsenate dust, without dilution, at the rate of twenty 
pounds to the acre, gave an apparent mortality of 60 to 95 per cent. 

An opening of 7 x 27 inches in the hopper was necessary in order 
to release the dust at the rate of 250 pounds in four miles. This 
covered a strip one and a half rods wide with satisfactory distribution. 

Of various methods of determining distribution, observations of 
the dust on the leaves of deciduous trees, especially maple and dogwood, 
were most satisfactory. 

Percentage of mortality was obtained (a) by comparison of 
branches before and after dusting, and (b) by catching dying and dead 
larvee on squares of canvas below the infested trees. 

No indication of electrification or other unusual adhesive qualities 
was obtained, and the arsenate did not reach the under sides of the 


leaves. 
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POLITICS AND PERPETUAL RIGHTS—SOME ASPECTS OF 
GRAZING ON THE NATIONAL FORESTS 


By P. L. Butrrick 


Secretary, Connecticut Forestry Association 


Recently a great deal has been said about the need to stabilize the 
grazing industry by giving it permanent legally-established grazing 
rights on the national forests. The official representatives of the in- 
dustry came out squarely, at Salt Lake City in August, 1925, for per- 
petual grazing rights, thus defining its position. If they obtain these 
rights the national forests will be at their mercy. Foresters have 
pointed to the long history of such rights in Europe and to the hamper- 
ing effect they have had on forestry there and to the destructiveness 
of unregulated grazing in American and elsewhere, and their case 
rests on the vital necessity of keeping such rights out of our national 
forests if they are to fulfill their function as producers of timber, 
regulators of stream flow, conservors of wild life, and recreation places. 
As far as defeating the original Stanfield Bill is concerned, which in 
the opinion of foresters would have actually, although not nominally, 
conferred perpetual rights to permittees on the national forests, the 
foresters have won. 


Actually, the case is not settled. A long struggle for these rights, 
although largely an unconscious one, has been waged by the grazing 
industry and will continue to be waged, probably more and more con- 
sciously as the area of free land open to grazing decreases and popula- 
tion and prices increase. Win or lose, the question will not easily down. 
Too much of financial importance and too many contrasting and 
unsettled social and economic theories underlie it to dismiss recent 
events as an isolated raid speedily repulsed. Rather the question must 
be regarded as one of the integral parts of the forest problem just as is 
fire control. This paper will consider the grazing problem in its political 
aspects for with particular reference to perpetual rights, although it is 
fundamentally a problem of land economics and sociology, its solution 
cannot be brought about without reference to political forces, and 
silvicultural solutions of grazing problems can only be applied when 
political conditions permit. 
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DO THE STOCKMEN WANT PERPETUAL RIGHTS? 


It was claimed during the recent controversy that the extreme de- 
mands of the stockmen did not represent the real feelings of the ma- 
jority of the graziers on the national forests, most of whom were satis- 
fied with the treatment afforded by the Forest Service and desired no 
radical changes, and it is probably true that the vast majority of per- 
mittees will remain satisfied if their permits are renewed from year to 
year or period to period. Nevertheless, with the rapid settlement of 
the West, the closing of other available land, the desire of the permit- 
tees and the industry will be for greater security of land tenure and 
greater length of life for their preferences and allotments and the ex- 
clusion of newcomers who might become competitors. This will cause 
an unconscious drift in their minds toward considering their preferences 
as moral rights or toward the necessity of working to establish them 
as legal rights. In other words, they will either come to think they 
have or that they must have perpetual grazing rights to be properly 
protected. 

Probably the fairer-minded stockmen see the public disadvantages 
of perpetual grazing rights and in the minds of some of them general 
public welfare may outweigh trade considerations, but this cannot be 
universal. 


ARGUMENTS FOR PERPETUAL RIGHTS 


It is well to examine the stockmen’s claims. Thus so far, they 
have used two main arguments, the first, that of moral right by virtue 
of adverse possession, the second, that of economic necessity. 

Have the Stockmen Established a Moral Right by Adverse Posses- 
sion? The stockmen argue that the present users were there before 
the forests were legally established, that they grazed stock with the 
tacit consent of the government, which in a measure recognized their 
rights when the forest was created by granting them a grazing prefer- 
ence. Broadening their argument, they assert that by virtue of having 
opened up the country and developed its resources they are morally 
entitled to the rewards of their initiative. 

This argument has no legal basis; if it has any force it is on 
ethical grounds. It has been frequently asserted by legislative and 
court action that grazing upon the public domain was by governmental 
tolerance only. Once the land was patented, this tolerance auto- 
matically ceased, no matter how long it had been allowed. The fact 
that the government reserved certain lands for its own use, as by the 
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creation of the national forests, put that land in no different category 
from land patented by an individual as far as grazing was concerned. 
As for claims resting on the granting of Forest Service preferences, 
they are a matter of administrative ruling and confer no shadow of 
legal prior right. Finally, it is said that, unlike common law titles 
arising out of undisputed possession antedating the*time of “legal 
memory” which can arise in England, no such title is possible under 
the laws of the United States. 

Whether by long adverse possession and by right of discovery and 
development grazing users have established a sort of moral right which 
the government is bound in equity, if not in law, to recognize is, in 
the long run, a matter of opinion and will probably finally be decided 
by a crystallization of national opinion. 

Arguments against this moral right view are (1) that the western 
ranges were developed not alone by a handful of western cattle and 
sheep men operating personally, but by eastern, and in some cases for- 
eign capitalists who employed the men on the ground as agents, (2) 
that both stockmen and capitalists perfectly understood the legal con- 
ditions under which they were operating and were taking their chances, 
and (3) that in any case, many sales and transfers have been made 
since the early development of the industry and that the men who are 
in it today are in few cases the original developers of the ranges ; there- 
fore, that if they acquired them under an impression of purchasing 
a right, their claim is against the seller who sold them something he 
did not have instead of against a government which never promised 
them anything. 

Although it is easy to argue against the moral rights claim, since 
it rests simply on a feeling of possession, nevertheless, when a large 
and powerful group of men honestly feel that they have a moral right 
to a thing, their feelings must not be taken lightly. 

Are Perpetual Rights an Economic Necessity? The argument of 
economic necessity for perpetual rights has two bases. One relates to 
the grazing industry as a whole, the other to individuals who are par- 
ticularly situated with reference to the national forests. 

The argument referring to the industry as a whole, briefly stated, 
is that it is a national necessity but can meet national needs only when 
placed upon a securer economic foundation than at present. The first 
requisite for this is said to be security of land tenure which can come 
only to a portion of the industry, and in a measure to the industry as a 


whole, when it has perpetual grazing rights upon the national forests; 
in other words, controls them. 
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No comprehensive defense of this claim has, so far as the writer 
knows, ever been issued by the grazing industry. Foresters, however, 
are not justified in assuming it to be baseless. There has been but 
slight increase in the total number of livestock in the United States 
for the past thirty years and the number of head per capita has de- 
creased about one third during this period.1 (Although the weight or 
value of product may have been increased owing to the production of 
higher grade stock.) We no longer export beef to any extent and al- 
ready import more or less wool. These facts with the apparent in- 
ereases in retail prices of meat might indicate a national livestock 
shortage, or at least need for greatly stimulating production. 

On the other hand, the United States is by far the largest pro- 
ducer of cattle, and is the third, almost the second, largest producer of 
sheep in the world.” * We still export large quantities of pork products 
which could be used to fill a home shortage in beef or mutton if neces- 
sary, and private pasture lands could, if increases in prices justified, 
produce greatly increased amounts of livestock. 

This indicates no serious national livestock situation, yet either 
sets of fact could be used to build up quite a case either way. Per- 
haps we really need a fundamental study of the subject along the lines 
of national economics. 

Admitting, however, for the sake of argument that there is a na- 
tional livestock shortage, before we are justified in turning the national 
forests into grazing reserves, it must be proven: (1) That they are a 
vital factor in the industry, (2) That so doing will increase production 
to the extent necessary to meet the shortage, and (3) That in the face 
of an acknowledged timber shortage it is better policy to aid livestock 
production than timber production. 

Statistics show that national forests grazing is not a vital factor 
in the livestock industry. In 1923, only twenty-nine per cent of all 
the stock in the eleven western national forest states was grazed on the 
forests and of this per cent a much smaller per cent still grazed upon 
them the entire year. This twenty-nine per cent represented less than 
five per cent of the total number of cattle in the United States and 
approximately 17 per cent of the sheep. Hogs, our most valuable live- 
stock product, are grazed scarcely at all on the national forests. 


1p. 430, 1923, Yearbook U. S. Dept. of Agriculture. 
7p. 230, 1921, Yearbook U. S. Dept. of Agriculture. 
*p. 231, 1923, Yearbook U. S. Dept. of Agriculture. 
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Of the ten leading cattle-producing states only three contain na- 
tional forests, one of which, Colorado, is the tenth on the list. The 
other two, Minnesota and Oklahoma, are respectively eighth and ninth 
and their national forests are not a factor in the local grazing situation.* 
Of the five leading sheep-producing states the first, Texas, and the 
fourth, Ohio, contain no national forests.® . 

The national importance of grazing on the national forest is, 
therefore, very slight, and even in the national forest states themselves 
it is not the major factor in the industry. 

We have next the question as to whether the possession of larger 
liberties or even perpetual rights on the national forests by the stock- 
men would stimulate production sufficiently to make any large differ- 
ence in our total livestock supply. Obviously, if the grazing permittees 
threw all the stock upon the forests they wished, production would be 
immediately increased—no one knows how much. The inevitable re- 
sult, however, would be that the ranges would soon be overstocked 
and deteriorate so that the number of livestock upon them would per- 
force decrease below what it now is. The condition of the public do- 
main where grazing has always been free of restrictions is sufficient 
proof. 


It may be claimed, however, that this is no answer since under com- 
petitive conditions of grazing on the public domain no stockman can 
afford to develop its carrying capacity as he cannot be sure of posses- 
sion under government regulation. The first of these claims may be ad- 
mitted. Alleged proof of the second is the fine condition of certain © 
private grazing lands. The foresters, however, can point to as severe 
depletions of the private lands as any shown on public domain, and 
there are seemingly more examples of the latter than the former. Fur- 
thermore, climatic and economic conditions make it very difficult for 
the average man to maintain his private range in good condition. Per- 
petual rights of the national forests would not alter these factors. The 
burden of proof, therefore, lies with the stockmen. 


However, assuming their position to be correct, we still have to 
decide whether permanently increased livestock production on the na- 
tional forests at the expense of timber production would in the face 
of an acknowledged timber shortage be good economic policy. The 
only possible answer would appear to be in the negative for the fol- 


“p. 238, 1921, Yearbook U. S. Dept. of Agriculture. 
*p. 240, 1923, Yearbook U. S. Dept. of Agriculture. 
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lowing reasons: (1) Increased domestic production of livestock is 
possible by utilizing improved methods such as production of higher 
grade stock, improving grazing conditions on the public domain, and 
developing farm or range production in parts of the country where 
grazing and forestry do not conflict; (2) By increasing importations, 
if necessary, since it costs less to import meat, hides and wool than 
timber; (3) By substituting vegetable for meat products in our na- 
tional diet, which dietitians, rightly or wrongly, say would be a good 
thing anyway. 

Local Economic Value of Grazing. Although grazing on the na- 
tional forests is of little importance nationally, its local value is ad- 
mitted, and the second economic argument of the grazing industry 
relates to residents of localities who are, or are said to be, dependent 
upon national forest grazing for a livelihood. This refers usually to 
small ranchers whose holdings are not sufficient to permit them to make 
a living without running stock on the adjacent forests. It is claimed 
that the government has permitted or encouraged these men to settle 
in these localities and that by denying them grazing privileges, it could 
in effect confiscate their holdings, and that such a step would not only 
throw them out of a livelihood, but would seriously affect local tax 
revenues since their ranch property is taxed on the basis of its sale 
value, which in the minds of the tax officials, buyers and sellers, in- 
cluded a grazing right on the forests. They conclude their argument 
by stating that the only way in which these men can have security of 
possession of their lands, and the local communities be certain of tax- 
able property, is to grant perpetual rights; otherwise in view of fre- 
quent reduction in preferences, degree of stocking and changes in 
methods of grazing control by the Forest Service, they live with a sword 
of Damocles suspended over their heads. 

An economic interrelation between forest grazing privileges and 
ranch property without question to some extent exists, although to 
what extent it would be hard to say. It would be well if we knew, 
but for the moment the question is this: How far does this economic 
interrelation justify a claim to perpetual rights? It can be looked at 
from a legal, a social, and a purely forestry, as well as an economic, 
point of view. Legally, this economic argument has no more basis 
than the previous argument. Socially the case is not so clear. There 
is no question but that the sudden withdrawal of all grazing privileges 
in these localities where this local economic interrelationship exists 
would work much temporary local hardship. 
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The answering argument is that our government is founded on the 
principle of the greatest good to the greatest number, and that if the 
national timber supply or any other national resource is endangered, 
local inconvenience must not stand in the way of national necessity. 

Obviously, however, the government owes it to its citizens to in- 
convenience each one as little as possible in caring for the welfare of 
of all, and therefore it must do everything reasonably within its powers 
not to disrupt social and economic relationships among those depend- 
ent upon national forest grazing—short of imperiling the purpose of 
the forests. The problem is a knotty one. Suggestions for its solu- 
tion do not belong here. Perhaps, however, the true one will be the 
full development of the timber resources of the forests so that they 
may support the local population without recourse to a livestock in- 
dustry carried on under conditions inimical to public welfare. 


HOW PERPETUAL RIGHTS MIGHT COME INTO BEING 


Leaving aside arguments for and against perpetual rights, how 
could they become established? There are several ways: (1) They 
might be created directly by Congress by legalizing existing preferences 
or otherwise directly granting them as such; (2) They might be created 
indirectly by Congress which might intentionally or unwittingly pass 
legislation which would create such a legal or administrative situation 
that the forest officers could not control grazing and the holders of 
preferences would be able to consolidate their position and have in ef- 
fect perpetual rights, although they were not so-called; (3) The courts 
might, by making decisions on the basis of grazing or other legislation, 
declare perpetual rights to exist, again without reference to what they 
were called; (4) Administrative complacency might result in treating 
preferences as rights so that they would become in effect such; (5) 
Local political power of the grazing interests might become so strong 
that the government was forced to tacitly recognize rights as perpetual 
and to give over all serious attempts to control grazing despite legal 
authority to do so. 


It will easily be seen that these methods are political in their 
nature. It is an axiom among foresters that public forest administra- 
tion should be free from politics in the ordinary sense, otherwise tim- 
ber production is certain to be overshadowed by undue emphasis on 
other, more immediately important, resources. However, since public 
forests are a form of public enterprise, it is not only inevitable but 
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right that there be political aspects in the larger sense of the term to 
their management. Questions of public policy are worked out, whether 
for better or worse, in the political arena, and forest policies are no 
exception. 


Grazing touches not only local politics, but also rival national po- 
litical conceptions which in many cases are still open issues. It is 
hoped here to set forth these rival conceptions and their effect on graz- 
ing policies, and to consider grazing in relation to local politics in 
which, whether we approve or not, it is bound up. 


EASTERN AND WESTERN CONCEPTIONS OF THE NATIONAL FORESTS 


There are two broad conceptions regarding our national forests 
which profoundly affect questions of forest policy and perhaps most 
of all the grazing question. They may be called the eastern and west- 
ern. In stating these conceptions, the extreme positions will be given, 
although it does not follow that they are the representative ones. 

The eastern conception is that: (1) the national forests were set 
aside from lands which were the property of the nation as a whole, de- 
liberately and as a matter of national policy, as areas to be used per- 
petually for timber production to meet a national need; (2) That they 
have certain secondary local uses for watershed protection, recreation 
and game conservation; (3) That if, incidental to their primary and 
secondary functions, added revenue to the government and incidental 
local advantage can be obtained from grazing without interfering in the 
slightest with timber production and other functions, well and good; 
but that grazing or any other local consideration must not interfere 
with the prime purposes of the forests. 

The western conception is: (1) That the national forests are 
public lands withdrawn from entry as homestead land by political 
maneuver of a few eastern enthusiasts and interested politicians under 
a false plea of national necessity; (2) That there is no real need for 
such withdrawal; (3) If there is danger of national timber shortage, 
private initiative should meet the situation; (4) That at any time the 
forests can, and very likely will, be abolished by Congressional action ; 
(s) That in any event these withdrawals were morally wrong, since 
the land withdrawn should of right be the property, not of the nation, 
but of the state in which it is located; (6) That before the creation 
of the forests the local residents had established certain prior rights 
to use the products of these lands, notably the forage, or at least that 
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they now hold them by moral right by adverse possession, and that 
the government must in equity recognize these rights, and (7) That 
when conflicting questions of local and national interest are involved 
local interests should be paramount; (8) That even if there is a na- 
tional timber shortage, it is the fault of the East which wasted its own 
forest resources and is now handicapping the economic development 
of the West in order to profit by conservation of western resources. 

~ The East admits its own guilt in past forest destruction, but it 
can show that it is remedying its past errors by making large ex- 
penditures for purchasing state forests and for forest fire protection on 
private lands, and that it has welcomed the creation of eastern national 
forests. It admits responsibility for the creation of the entire national 
forest system, and considers the job a good one, and one that will, in 
the long run, benefit the West more than the East. 

Probably only a few radicals would endorse either of the above 
conceptions in extreme form. The great majority of those holding the 
western conception believe that national forests are to some degree 
necessary, or at least that they must be accepted, whether necessary 
or not. Most of those holding the eastern conception agree that local 
considerations must have some voice in their management, whether 
desirable or not. 


SHOULD LOCAL OR NATIONAL CONSIDERATIONS DOMINATE ON THE 
NATIONAL FORESTS ? 


In practice these rival conceptions usually boil down to a struggle 
by those holding the western one to insure dominance of local interests 
in forest management—which would mean greater emphasis on grazing. 


When the Forest Service assumed management of the national 
forests in 1905, Secretary James Wilson, foreseeing the possibility of 
conflict between national and local interests, said that the forests should 
be managed for the greatest good of the greatest number in the long 
run. On this Forest Service official policy is based. It seems clearly 
to favor the national over local interests, but does not entirely rule 
out the latter. However, it does not settle specific questions as to what 
is the greatest good for the greatest number, nor how long is the long 
run. Local residents contend that the course representing the greatest 
good to themselves corresponds to the formula. More distant citizens 
usually look at it differently. This gives a sectional aspect to all public 
questions involving the national forests. Usually division is on East 
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and West lines. So long as this alignment holds and the East retains 
its interest in the national forests, whenever the grazing question in- 
trudes itself into Congress, whether the isssue is granting of perpetual 
rights or simply weakening government control over the permittees 
upon the forests, the eastern concept is likely to prevail, because, to 
put it frankly, the East has the votes. 


POLITICAL COMBINATIONS WHICH MIGHT FAVOR GRAZING INTERESTS 
IN CONGRESS 


Thére are, however, national political issues which, although they 
lie for the moment largely outside the domain of conservation politics, 
might cause a change in this alignment and give the grazing interests 
a chance for victory through legislation. These issues are: (1) The 
government aid to industry issue; (2) The non-interference with busi- 
ness issue; (3) The “States Rights” issue. 

Government Aid to Industry. How far the government should 
go in granting subsidies in one form or another to industries is still 
an open political issue. However, it has in one way or another aided 
many industries by more or less acknowledged subsidies. 

Assistance to manufacturers through a protective tariff is largely 
a settled national policy. Assistance to the transportation industry has 
in the past been given through land grants to the Western railways, 
and a measure of financial assistance has occasionally been given to 
ship owners. Recently agricultural interests of the Middle West have 
demanded ‘‘farm relief” measures to do for them what the tariff does 
for the manufacturers. The grazing industry, owing to its long use 
of the public domain, feels itself entitled to “free grass,” and has se- 
cured forage on the national forests at prices lower than it would have 
had to pay in an open competitive market. 

Whether government subsidies to industry are desirable or not, it 
is certain that there is a growing feeling among all industries that the 
government owes them a living, and with mounting costs, it seems to 
take more and more assistance to give them that living.* 

The grazing industry pointing to the eastern manufacturers and 
to the middle western farmers, if the latter secure “farm relief,” will 
feel justified in asking greater governmental subsidies than it has yet 
received. A simple way to grant them, as applied to the national for- 
ests, they will point out, will be to lower grazing fees or to abolish 


° World's Work, August, 1926, p. 357. 
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them, to grant greater privileges in degree of stocking, handling stock, 
and longer term permits, all tending toward perpetual rights. 

What are their prospects considered solely in relation to the gen- 
eral question of government assistance to industry? A subsidy, what- 
ever called, comes only from Congress, which has nearly always listened 
to the manufacturers, occasionally to the transportation industry and 
never to the middle western farmers. Will it hear the stockmen? 
This seems more a question of practical politics than of abstract 
principles. The manufacturers have secured tariffs because they prac- 
tically always had the votes; the transportation interests have some- 
times profited because occasionally they had the votes; the farmers 
have so far failed because they have never had the votes. 

The grazing interests have admittedly too few votes in Congress 
to succeed without aid. Where can they look for it? The middle 
western farmers are to an extent their competitors in the livestock 
business and already think that the stockmen, with their free use of 
public domain and low forest grazing fees, have a subsidy, and are 
apparently not likely to help subsidize their competitors further. The 
East, which has been unwilling to subsidize the middle western farmers, 
will, on the face of it, be even less likely to wish to subsidize the far- 
western graziers, added reasons being that it has a strong interest in 
the national forests, and is unfavorable to private development of our 
remaining public lands, and feels that the packers, perhaps as much 
as the growers, set the price of beef steak, and is not sure that it would 
profit by a subsidy. 

This political equilibrium might however be upset by any one or 
a combination of the following circumstances, giving the livestock 
interests a temporary majority in Congress: (1) An alliance between 
middle western farmers and western stockmen despite local differences 
to jointly demand government aid; (2) A successful campaign to con- 
vince Congress that there is actually or potentially a national livestock 
shortage able to be remedied only by a government subsidy; (3) A 
wholesale discrediting of the Forest Service which would mean a 
break-down of all sentiment in favor of forest conservation; (4) A feel- 
ing in the textile and the packing house industries that greater liberties 
for the grazing industry on the national forests would mean cheaper 
raw material for themselves; (5) A successful government non-inter- 
ference with industry campaign; (6) A successful “states rights” cam- 
paign. These last two will be discussed in the next sections. 


Se gh ha 
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Government Regulation of Industry. Along with the idea that 
every industry is entitled to government subsidy has grown up an- 
other, namely, that the government cannot successfully regulate the 
ordinary conduct of industry. We hear much about “incompetent 
government bureaus and officials meddling with the affairs of corpora- 
tions and upsetting business conditions.” 

Temperamentally, most Americans feel that the less government 
regulation the better, but considerations of the common good have 
apparently required more and more of it. Seemingly, this regulation 
can be carried on only through administrative offices commonly called 
bureaus. Congress could not possibly handle it all, so it is difficult 
to see how we can escape bureaucracy in some form without turning 
back to the days of much simpler economic and social organization. 

Without regard to theories concerning government regulation of 
private business, it is evident that grazing on the national forests is 
not exclusively a private business concern of the stockmen, but is in 
the nature of public utilities in which public considerations rather than 
private profit must be uppermost. 


Nevertheless, it is conceivable that in a moment of reaction, per- 
haps following a conspicuous failure of government to successfully 
regulate something entrusted to its care, a “take government out of 
business” campaign might gain such momentum that the distinction 
would be overlooked and grazing on the forests might escape federal 
control. 

“States Rights” and the Grazing Issue. Ever since its creation 
the federal government has been more or less steadily encroaching upon 
what were formerly considered the rights of the states. This has come 
about seemingly as much from apparent necessities in particular cases 
as from any abstract theory of government. Usually divisions on this 
question in Congress have been between those favoring and those op- 
posing a particular encroachment because they wanted or did not want 
the federal government to do a particular thing, rather than along tra- 
ditional party lines. 

There are today two “states’ rights” groups in Congress, the east- 
tern and southern and the far western. The eastern and southern 
group finds its strength in those states which were self-governing com- 
monwealths before the creation of the federal government, or became 
states before it became very strong. These states either are capable 
of doing for themselves certain things which the federal government 


46 JOURNAL OF FORESTRY 


can do only for the country as a whole, or do not want done certain 
things which the other states would like done for the country as a whole. 

The far-western group centers in those states containing enormous 
areas of government lands. It feels strongly that their states are, by 
virtue of these enormous areas over which they do not have complete 
jurisdiction, held in a sort of semi-colonial status and that only when 
these lands become in largest part either private or state-owned can 
they become full-fledged commonwealths. 

These two “states’ rights” groups have little if anything in common 
save a name, and are largely divided on other political issues. For 
example, the eastern and more recently middle-western sentiment has 
been largely responsible for the creation of the national forest, parks 
and Indian reservations, and has never favored turning over the re- 
maining public domain to the states, although it may be “states’ rights” 
on other issues. 

However, politics makes strange bed-fellows, and it is not impos- 
sible that a political alliance between eastern and western states rights 
advocates might mean the surrender of all remaining public lands to 
the states, or at least giving them a large voice in their management. 
In the face of a strong local interest in grazing and but little in 
timber. production, one is permitted to think that such an event 
would most effectively settle the controversy between forestry and 
grazing in favor of the latter. 

One thing that might favor such a transfer would be a feeling, said 
to be occasionally present in the minds of legislators at Washington, 
that all public land questions contain a large percentage of political 
dynamite and occupy too much attention in Congress, which would do 
well to get rid of the whole business at one stroke by granting all 
public lands to the states. 

All these questions are likely to be settled either by underlying 
drifts and crystallization of public opinion or by political alliances 
made under cover. Foresters must always be on the watch to do what 


they can to prevent such events from affecting the stability of our na- 
tional forest system. 


GRAZING AND LOCAL POLITICS 

Transferring discussion from the arena of national politics to 
the forum of the county court house and the country store, we have 
another set of important political factors. The first is the general 
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local attitude toward grazing as related to timber production, the second 
the influence of local politics upon forest administration, the third con- 
cerns revenues from the national forests to the localities in which they 
lie, and the fourth involves questions of Forest Service personnel. 

Local Attitude Toward Grazing. The local political problem of 
grazing control takes root in the fact that grazing is the major industry 
surrounding most of the national forests directly or indirectly engaging 
the attention of most of the local population. It is a private business 
from which people make a living. Timber production, on the other 
hand, is, generally speaking, a public utility, carried on by public 
agencies to supply a product not apparently producible profitably by 
private initiative. Profits from the national forests are either long- 
deferred or entirely indirect and it is difficult therefore for those in 
grazing to see that they are really profitable. Grazing, however, di- 
rectly profits the local community, and is therefore judged the more 
important. 

The basic argument against all conservation measures is that it is 
unwise to forego a present personal profit for a future social one. Only 
when an industry is very strongly financed and very ably led will it do 
so. On the whole, the producing end of the livestock industry is not 
strongly financed and its leaders have all the characteristics, good and 
bad, of industrial leaders. Consequently, they feel bound to be more 
interested in livestock than trees. Since they are dependent upon gov- 
ernment lands for their forage, they feel that they must use political 
measures to obtain it. Their trade associations are in part at least or- 
ganized for this purpose, and their pressure falls not alone upon forest 
officers and politicians, but penetrates the very warp and woof of 
western life. However constructive the stockmen’s associations may in 
some ways be, and notwithstanding that at times they may help the For- 
est Service in its minor problems, they cannot but hamper it in its 
major grazing control measures. 

Generally speaking the stockmen have the support of their local 
communities so that the Forest Service may in a way be likened to an 
army operating in the enemy’s country. 

Local Political Pressure. Since the states, counties and local popu- 
lation have no direct voice in the management of the forests, the man 
from Mars might inquire why their views should concern the forest 
officers. But from the very nature of things, local sentiment cannot 
be entirely ignored, since local residents or officials, feeling aggrieved 
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at the policies or decisions of the forest officers, can and do complain 
to their governors, congressmen and senators, who are more or less 
obliged for reasons of politics or principle to use their political influ- 
ence at Washington or elsewhere to secure change of policy or reversal 
of decisions. 

When its policies are sufficiently unpopular, state officials from 
sheriffs to senators may run for office on platforms of opposition to 
the Forest Service. State officers from the congressmen to justices of 
the peace by refusing to vote for Forest Service appropriations or by 
discharging forest fire law violators can hinder forest officers in dis- 
charging their duties. Much of the administrative business on the na- 
tional forests is conducted under state laws and through state authori- 
ties, so a certain amount of co-operation between federal and state 
officers is essential and may compel compromises with local points of 
view. In grazing regulation this is especially true. Dealing with reve- 
nue considerations, we have another local point of contact. 

Local Revenues from the Forests. In some western states a large 
proportion of whole counties yield no taxes because the land lies in 
national forests, which are not taxable. However, the government pays 
25 per cent of the annual gross receipts of the forests to the counties. 
Naturally, since the larger the receipts from the forests, the greater 
the receipts to the counties, they have a direct interest in their mainte- 
nance at the highest rate of productivity. However, like local political] 
units elsewhere, they are more apt to desire the highest possible im- 
mediate returns, even though it may involve future losses. Applied to 
grazing this works out something as follows: Although large timber 
sales mean more immediate revenue than grazing fees from the same 
area, if an area is closed to grazing to allow for reproduction after the 
timber is removed, it will be many years before it yields any revenue. 
If an area capable of forestation but now producing only grass, is 
closed to grazing (or the degree of stocking is reduced to permit forest 
growth to become established) there is a loss of immediate income. 
Consequently, the counties are not apt, from a taxation point of view, 
to wish forest areas closed to grazing or their degree of stocking re- 
duced. On the other hand, reduction of the grazing fees or their com- 
plete remission reduces county revenues; but when the majority of the 
voters will personally profit more by reduction or suspension of fees 
than by added revenue to their county, there can be little doubt which 
they would advocate. 
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Questions of Personnel. It is well to consider the above political 
factors as they apply to Forest Service personnel. Although forest offi- 
cers are chosen by civil service examinations and appointed without re- 
gard to politics, no sooner are they in administrative positions when they 
begin to feel the local pressure of the grazing interests, not alone from 
political but from social sources. Living in contact with people whose 
lives revolve about the grazing industry, meeting them in clubs, churches, 
and on the street, dependent upon them for social and community life, 
they cannot long remain in ignorance of their views and arguments. 
The more they become part of a community, the more in all honesty 
and all unconsciously they come to feel its interests to represent the 
“greatest good to the greatest number in the long run.” 

This is not a criticism of these men. In the face of circumstances 
it is a tribute to them, to the forestry profession, and to the United 
States Forest Service that their ideals have remained so high, but the 
pressure is bound to tell unless a counterpoise can be set up against it. 

Another personnel factor is that foresters without additional train- 
ing cannot successfully regulate grazing. They must have the aid of 
men knowing its problems and methods. To secure them the Service 
has had to go to the industry itself. The attitude of these men when 
taken into the Service toward their industry has been uniformly con- 
structive. Realizing that it could not persist as a destructive one based 
upon a perennial supply of free grass they have worked consistently 
to improve its practices. To compare the condition of the forage upon 
the national forests with that upon adjacent areas of public domain is 
to measure their success. 

Although their work in building up grazing control methods is 
beyond praise, at first perhaps they did not always realize the impor- 
tance of timber production, but once realized, they have bravely lined 
up against their traditions and the sentiment of their communities. 

A further reason for the difficulty in giving due consideration to 
important national timber production questions over locally important 
grazing questions within the Forest Service is that, in ordinary affairs 
of forest administration, the grazing business is of large volume, usu- 
ally much larger than timber business and infinitely more than ques- 
tions of reproduction. Grazing business is a pressing matter. Stockmen 
are always at the supervisor’s office and the ranger station. They 
must be attended to NOW. Obtaining a crop of reproduction which 
will not be ripe for a century may not seem so vital at the moment— 
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particularly when there is no pressure brought to bear to call it to 
attention. 


WILL LOCAL PRESSURE IN FAVOR OF GRAZING EVER CEASE? 


It is sometimes said that if the Service is given time, it can work 
out grazing adjustments which will so satisfy stock interests that local 
opposition to its policies will cease and forestry and grazing can be 
carried on the same areas without danger to timber growth. Granting 
that it is technically possible to do so, it may be questioned whether 
any set of adjustments which do not give the stockmen more than they 
ought to have will satisfy them and completely allay local opposition. 

Although up to a certain point more can be accomplished by work- 
ing with the stockmen than by simply fighting them, according to an- 
other line of reasoning every adjustment of grazing leading to longer 
term permits, greater regard for preferences, granting of individual 
allotments, creating of grazing boards, remission of fees, toward the 
delay in making necessary reduction of stocking in order to give the 
permittees time to make business adjustments, is just another step 
toward perpetual rights. Those holding this view sometimes state that 
the Service today sometimes finds itself unable to make changes in graz- 
ing management because of local opposition that it could in its younger, 
and supposedly less powerful days, have effected. In any event, local 
pressure is likely for a long time to embarrass the Forest Service in 
grazing control, and must be counter-balanced. 


IS THERE A LOCAL COUNTERPOISE TO GRAZING PRESSURE ? 


The writer may be accused of having overlooked all western 
sources of opposition to an undue extension of grazing on the national 
forests, since there are other groups more or less directly interested in 
their welfare which might oppose the grazing interests. Without at- 
tempting to classify them in order of importance, these are: (1) The 
recreation group; (2) The waterpower group; (3) The agricultural 
group; (4) The lumber-trade group. 

Grazing and Recreation. The recreation groups consist of those 
who make use of the forests directly and are to some extent organized, 
such as the mountaineering clubs, semi-public organizations having es- 
tablished camps in the forests, and the like; and those dependent upon 
the forest tourist trade, such as hotel keepers, transportation agencies, 
and guides, 
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Complete destruction of the forests by grazing, or even the physi- 
cal presence of enormously increased herds of stock would greatly de- 
crease their recreational value, but except perhaps for the hunter, the 
wilderness hiker, and the pack train enthusiast, would by no means 
ruin them for this purpose, since mountain peaks, lakes and canyons 
would remain. However, possession of perpetual grazing rights would 
greatly restrict suitable locations for recreational camps and develop- 
ments. 

That some of these personally interested in recreation felt the 
danger to their interests of complete control of the forests by the 
grazing industry was shown by the action of the Colorado Mountain 
Club in opposing the original Stanfield bill. It is conceivable that the 
commercial recreation groups might on another occasion do likewise. 
On the other hand, it might be difficult for them to see the eventual 
menace to their own industries, and doubtless also many of them are 
financially interested in grazing, so their allegiance would be divided. 

In any event, only in a few sections are recreational interests 
strong enough to dominate. They may be along the front ranges of 
the Rockies in Colorado and perhaps in parts of California and the 
Pacific Northwest, but it is doubtful elsewhere. Where grazing in- 
terests are strongest, such as the Southwest, they are perhaps not im- 
portant enough to form even a strong minority. 

Possibly they may in time afford an effective local counterpoise to 
the grazing interests, but it would be unwise to depend upon it. Their 
growth will correspond largely to the general increase in wealth and 
leisure in the country at large which may not continue indefinitely. In 
times of war and economic stress, when grazing pressure is the great- 
est, the recreational interests will be weakest. 

Grazing and Water Power. Water power interests have a direct 
concern in maintaining the timber growth upon the national forests, 
as in general they realize the relation of forests to water conservation. 
Will they exert a counter pressure upon the Service in favor of timber 
as against grazing? The larger water power groups might be ex- 
pected to if they understood the full import of the grazing controversy. 
However, it is by no means certain that they will see out of a maze of 
arguments what the real import of a grazing victory would be to them. 
Furthermore, they too have demanded in the past and very likely will 
again demand in the future, special privileges on the forests. Out 
of this might arise two possibilities: (1) That the power interest 
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would support the foresters only at the price of concessions to them- 
selves; (2) That they would disregard to a degree their ultimate wel- 
fare and join the graziers in a united raid on the forests. Predictions 
would be unwise. 

Grazing and Agriculture. Well-developed forests are essential to 
agricultural prosperity in the far West, and the western farmer as 
such does not love the large stockman. Is there not a counterpoise 
here? Unfortunately, perhaps, agriculturists of the West are not a unit, 
nor likely ever to be. They fall into three groups: irrigation farmers, 
dry farmers and general farmers combining crop growing with small 
scale livestock production. 

The irrigation farmers, particularly on the larger federal irriga- 
tion projects should, and probably do, realize in the abstract the vital 
necessity of conserving forests upon the headwaters of their irriga- 
tion systems. In cases of specific damage to their water-supply, due 
to overgrazing, they might be expected to act vigorously, yet so far 
they have apparently not exerted much influence, and they frequently 
have feuds of their own with another government department, which 
has perhaps affected their willingness to support the Forest Service 
in controlling their pastoral neighbors. Furthermore, many of them 
are financially interested in grazing. Some of them are essentially 
speculators rather than dirt farmers and not disposed to look many 
years ahead. That unrestricted grazing may in fifty years ruin their 
water supply is seemingly of less moment to them than that for the 
time being they have water enough and are deriving an extra profit 
from grazing. 

This may not be a fair statement, but it is apparently the case on 
at least one large project in the Southwest. In any event, irrigation 
influence is perhaps too small to be a vital factor outside a few 
localities. 

Dry farmers have not been tender in depriving stockmen of the 
public domain, and there has been much bad blood between them. On 
the other hand, the more land put into the dry farms, the less there 
is for grazing. This results in greater pressure upon the forest ranges; 
furthermore dry farmers usually desire grazing privileges, and in any 
event they are less vitally dependent upon the forests for water than 
irrigation and general farmers. In the whole it does not look as 
though they would at best be much more than neutral. 

Turning to ordinary farming, we find that, leaving aside a small 
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number of specialized crop producers, the western farmer is also a 
stockman, or by growing feed for stockmen, identified with their inter- 
ests, but he also hopes to gain by an extension of the stock business 
and less Forest Service regulation, and can only be hoped for as an 
ally when it is distinctly a case of the large stockman against the smaller. 

To uniformly favor the small stockman against the larger may 
sometimes ease the pressure on the Service, and be a locally popular 
course. It cannot be a permanent solution. If there is too much stock 
on the forests, the number of owners is immaterial. On the whole, 
it seems that, although locally agricultural elements may help the for- 
esters, in general they will be indifferent. 

Grazing and the Lumber Industry. As a final attempt to find a 
powerful western ally for the forester, one whose business interests 
will create effective local opposition to the grazing pressure, let us 
examine the lumber industry. Faced with relatively speedy exhaus- 
tion of its own private supply of stumpage, it must soon turn to gov- 
ernment supplies—in places it is already largely dependent upon them 
—so it would seem that this industry should rally to the instant sup- 
port of the forests when their timber supply is endangered. Nationally, 
it may be expected to, but locally other factors may operate. 

Lumber, in general, sells not on the basis of a waning supply or 
on costs of growing a new one, but at competitive prices based upon 
the apparent necessity of large holders of stumpage to liquidate their 
holdings rapidly. Purchasers of national forest stumpage must meet 
this competition. Apparently they figure that they can do so only by 
making contracts favorable to themselves with the government and let 
posterity take care of itself. They have, therefore, generally speaking, 
tried to secure contracts without provisions for the leaving of seed 
trees, or for proper methods of brush disposal and the like, or to evade 
such clauses once incorporated in their contracts, in short, to defeat 
the practice of forestry on the national forests. Consequently any 
move which tends to lessen government control of the forests reacts 
to their immediate advantage. It is reported that in the Southwest 
following the Senate committee attack in 1925, forest officers experi- 
enced unusual difficulties in compelling timber sale operators to live 
up to their contracts. 

It seems logical to expect, therefore, that, although during a na- 
tion-wide grazing fight, the national lumber trade organizations may 
line up with the Forest Service against the stockmen the local lumber- 
men are apt to make common cause with them in every day affairs. 
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If the above analysis is correct, the Forest Service cannot look 
to any united and powerful support—at least for a long time to come— 
from the West in its defense of the forests against the attack of the 
grazing interests and therefore must look to the East and Middle West 
for its support. This creates elements both of strength and weakness 
in the situation which it is well to analyze. 


STRATEGY AND TACTICS OF THE GRAZING STRUGGLE 


The grazing pressure is along two lines—a continuous local guer- 
rilla warfare and an occasional national grand guerre. The local 
struggle is scarcely noticed except where it occurs. In it, the Forest 
Service has few allies. It must largely depend upon itself; it may 
win, lose or draw in a particular sector, and the nation will never hear 
of it. The local engagements can, however, only be won by the Forest 
Service with the moral backing of the East which the grazing interests 
know and fear and the Service should not hesitate to call up this back- 
ing—even though it result in precipitating a national fight. 

The intermittent national struggles will come during times of 
economic stress in the grazing industry due to low prices, excess pro- 
duction, unfavorable climatic periods and the like—it was just this com- 
bination which brought on the Stanfield fight—and during periods when 
the Forest Service is trying to inaugurate some radically new form of 
the grazing control to which the industry violently objects. 

A national fight can always be won by the East, provided the politi- 
cal alignments already mentioned remain and eastern sentiment con- 
tinues favorable to the national forests, with a general understanding 
of their problems. The task of the foresters of the East is, therefore, 
twofold. They must watch political alignments and do what they 
can—although it may be little—to keep the status quo of existing politi- 
cal forces which might affect grazing; and they must see that the East 
maintains its interest in the national forests, and understands the under- 
lying menace of the grazing struggle. 

To this end, more eastern foresters should study and write about 
grazing questions. The forest, park and other conservation associations 
could well afford to run material in their journals showing: (1) The 
dangers of unregulated grazing; (2) the underlying economic and social 
reasons for the grazing controversy; (3) the practical difficulties of 
grazing regulation including human interest, stories of work of rangers 
in grazing management; (4) the story of the past accomplishments of 
the Service in developing depleted ranges and the like. 
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However, neither the foresters outside the Service nor the con- 
servation associations can develop and keep informed public sentiment 
along these lines without the aid of the Forest Service itself. It has 
been violently accused of issuing propaganda against the grazing in- 
dustry. It must not listen to this charge. There is no more reason 
why it should be tender of the feelings of the stockmen in telling the 
truth about grazing damage than it has been of telling the truth about 
destructive lumbering—and it has never been tender of the feelings of 
the lumbermen. If the Service throws a veil of silence over the whole 
controversy, it cannot help hampering its own cause, for its silence 
would be taken to imply that its friends were misrepresenting it. 

In conclusion, let us consider the probable future tactics of the 
grazing interests in their next national attempt to gain control of the 
forests. From a publicity standpoint, in the campaign on the Stanfield 
bill their tactics were poor: First, by attacking the Forest Service 
out of a clear sky, after a tradition of its fairness and efficiency had 
been built up, they provoked a disastrous reaction upon themselves. 
Second, by stating that they wanted the national forests for their own 
use, they branded themselves as land grabbers, and, finally, by produc- 
ing no convincing arguments why, from a national point of view, they 
should be given what they asked, they failed to throw the burden of 
proof on their opponents. 

These tactics are not likely to be again used. Far more likely the 
stockmen will quietly launch a systematic and far-reaching campaign to 
capture eastern public opinion before saying what they want—and then 
trying to get it without saying. Any publicity expert could plan a cam- 
paign for them which, if well supported financially and carried on long 
enough, would be very dangerous. The moves would be: (1) To try 
to show that there is a livestock shortage, which is causing high prices 
and directly affecting the public more than high lumber prices. (2) 
That this shortage is caused by lack of government assistance to their 
industry, and that bureaucratic government administration is hampering 
them in providing a national necessity. (3) That the Forest Service 
is falling down on its job and no longer deserves the confidence of the 
public. (4) That its policies are really crippling the economic develop- 
ment of the West, and consequently the country at large. (5) That the 
only solution is more liberty of action for them on the forests. 

The truth or falsity of these things in such a campaign would be 
largely immaterial. Modern propaganda methods can convince you and 
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me of almost anything. There is too much good brains in the livestock 
industry not to develop its case in a more effective manner than it has 
yet done. 

To counter such a move, foresters should study the livestock in- 
dustry particularly as to its land requirements as intensively as they 
have studied the lumber industry. The price of successful forestry is 
eternal vigilance and our profession has too great public responsibilities 
to neglect any aspect of the problems which concern it. 


ANALYSIS OF FIRE DAMAGE IN SOUTHERN 
APPALACHIAN FORESTS 


By E. F. McCarrny, Silviculturist, 


Appalachian Forest Experiment Station, 
(Now Director, Central States Forest Experiment Station) 


The results of several years’ investigation of forest fire damage 
have disclosed some very important facts, and clarified the problems 
yet to be solved in a way which justifies presentation. By a discus- 
sion of principles involved, the future studies may be given more 
direct purpose. Data collected on an area burned on the Bent Creek 
Circle of the Pisgah National Forest have been used to illustrate the 
methods advocated in this paper. 

Appraisal of fire damage involves so many factors upon which 
insufficient information is available that the task must be reduced for 
the present to the simplest methods which will serve until the needed 
basic information can be obtained. Accurate determination of forest 
fire damage presumes accurate knowledge of the value of the forest 
before it was damaged. If by this we understand the value in free 
purchases and sales the task is simple. Such values up to the present 
have been largely fixed by the existing value of the merchantable 
timber with practically no thought given to the future productive value 
of the forest. If the harvest of the timber is imminent so that there 
is no loss from a forced sale its value is merely that revealed by scale 
or estimate, and damage is equivalent to the value of the timber lost 
through the direct action of the fire and other agencies dependent 
upon it, such as decay and insect injury. It involves merely an ac- 
curate scale and appraisal of the timber with proper deduction for 
losses due to the salvage operation. 

Such an assessment of damage is of course insufficient where 
a forest property is being managed on the basis of production over a 
period of years, so that there is prospective value in the immature 
trees in the stand. The entire crop established upon the land at the 
time of the fire and which suffers deterioration through the agency 
of the fire must be considered in the computation of damage to the 
extent by which the ultimate yield has suffered as the result of the 
fire. This would, of course, presume an accurate knowledge of the 
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yield which the forest could have been expected to produce if it had 
not been burned. This knowledge of yield for the varied conditions 
of stocking found in the Appalachian region we do not possess, and 
probably will not possess until somewhat greater uniformity is es- 
tablished in the stands. Since this, the expectation value of the forest, 
is not obtainable, some other method must be substituted which will 
approximate the extent of damage which the forest suffers from fire. 

The essential factors which influence fire damage in the Appa- 
lachian region may be stated briefly since they are not matters of 
controversy. 


FACTORS WHICH INFLUENCE FIRE DAMAGE 


1. Inflammable materials: Forest fire hazard is dominated by 
one fuel, the leaf litter, which comes largely from the deciduous trees, 
augmented by a smaller amount of annual litter from the ever-green 
hardwoods and conifers. This litter covers the ground in all forested 
areas, being heaviest at the time of the leaf fall, and diminishing 
materially in the following year. Part of the litter continues into the 
next several seasons but the bulk of it is at all times that of the last 
preceding leaf fall. 

With the exception of the limited amount of spruce forest on 
the tops of the higher mountains, the entire forest of this region is 
under the menace of the leaf litter hazard whenever the weather con- 
ditions are favorable to the spread of fire. Other vegetation adds to 
this hazard and slash is important on the cut-over lands, but the funda- 
mental fact is that the leaf litter creates the primary hazard. 

2. Composttion of the forest: Outside the spruce zone, the moun- 
tain forest is a complex mixture of hardwoods and pines. The pines 
occupy the drier and thinner soils. In all places where cattle have 
not grazed heavily, the hardwoods are present in sufficient quantity 
to create a continuous hazard. A detailed discussion of the types and 
variations of composition would assist materially in an understanding 
of the fire problem, but cannot be properly presented in this short 
paper. Classification of the forest as spruce, pine and hardwood will 
serve the present purpose. 

3. Size classes: In the mountain region, all sorts of cutting have 
been practiced from the very light selection of the earlier years to 
the very heavy cutting where chestnut acid wood or pulp wood has 
been removed. The later heavy type of cutting has resulted in thrifty 
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young stands, while in the destructive selection which has generally 
been practiced when the product sought was the better saw timber 
alone, a rather defective class of non-merchantable timber has been 
left to encumber the ground. The forest as a whole is understocked. 

Since the effect of the fire upon young and mature trees is quite 
different, the first essential in appraisal of fire damage is the classifi- 
cation of the damaged forest. Three groups at least must be recognized; 
the mature timber which can be cut in a short time; the seedlings 
and saplings so small as to fall prey to a very light fire, and the in- 
termediate sizes which are neither so small as to be killed, nor large 
enough for prompt salvage, but which will suffer wounding and sub- 
sequent decay before they can be harvested. This latter group is 
the most difficult to appraise when damaged. The classification of 
the forest for appraisal must consider which of these groups is the 
controlling element in such mixed stands as constitute the vast bulk 
of the Appalachian forest. 

4. Severity of fire: The extent of killing is controlled by the size 
of the trees, the accumulation of fuel, topography, weather, season of 
the year, species and the direction of travel of the fire with reference 
to wind and topography. The average fire exhibits a wide variation 
in severity due to the various combinations of these factors, and this 
must be considered in conjunction with the age and type groups in 
arriving at the damage. 

One other observation of a general nature is necessary as a basis 
for the discussion which follows. The damage to hardwoods in the 
dormant season is largely confined to killing and wounding at the 
base, but the bark of the mountain pines is so resistant to fire that 
little basal wounding occurs. Damage to the pines is largely defoli- 
ation. White pine and hemlock in their small sizes are the exceptions 
to this rule of fire resistance, but they are of small numerical im- 
portance in the mountain forest region. 


APPRAISAL OF FIRE DAMAGE 


There is no short cut to the accurate appraisal of fire damage. 
Whatever the method, it must show: 

I. The acreage burned, classified as to type, age classes and 
severity of fire. 

2. Within these classes an accurate record of the proportionate 
amount of killing and injury in relation to size. 

3. The record must apply to the acreage. 
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An examination immediately after a fire is liable to result in error 
as to the mortality among the hardwoods, unless made with extreme 
care, the tendency being to over-estimate the damage. In pine stands 
the reverse is the case, since the mortality is due to injury to the 
crown and while a new crown may form from uninjured buds a period 
of several years of practically no growth may be followed by death 
of the tree. Factors for the correction of field judgment at the time 
of the fire are now being worked out on some of the permanent 
sample plots under observation. 


THE BENT CREEK FIRE OF APRIL 2, 1925 

A brief history of this fire is presented in order to judge its 
severity in connection with other fires. The area burned is located 
on the Bent Creek working circle of the Pisgah National Forest, and 
is about 10 miles south of Asheville, North Carolina. The fire was 
of incendiary origin, having been started in several places late in the 
evening of April 1, and it was brought under control about 4 P.M. 
April 2, 1925. Since it started from several points, and was generally 
controlled by back fire along the edges, the fire traveled the slopes 
in various directions although its greatest progress was in an easterly 
direction. 

THE WEATHER 


The fire was preceded by five days of comparatively dry con- 
ditions. The vapor pressure (absolute humidity) fell below .100 inches 
on March 29, and averaged below .150 inches during the five day period 
mentioned. With such low absolute humidity, a low relative humidity 
is possible at comparatively low temperature. Figure 1 shows absolute 
humidity, relative humidity and wind volocities prevailing at the time 
of the fire. From the fire point of view, the weather conditions were 
more than average severity for this period of the year, although the 
vapor pressure was rising at the time the fire started. This latter 
fact made possible the relative humidity of 70 per cent on the morning 
following the fire. Relative humidity from 52 per cent to 31 per 
cent prevailed at the time the fire was under way, as shown by the 
records at Asheville, 10 miles away. These records were made at 
8. A.M., noon, and 8 P.M., so there is a good possibility that the humid- 
ity may have gone below 31 per cent in the middle of the after- 
noon. The fact that the fire was controlled in the face of these severe 
weather conditions is evidence of prompt and effective suppression 
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FIG |[—HUMIDITY AND WIND GONDITIONS 
DURING FIRE AT BENT CREEK 
APRIL 2, 1925 
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measures. Without actual moisture content determinations of the litter 
or instrumental records of the weather in the vicinity of the fire, it 
is not possible to indicate the dryness of the forest floor more exactly 
than this has shown. 

METHOD OF STUDY 


In studying the burn, a system of half acre plots distributed along 
a strip line was used. Approximately 10 per cent of the area studied 
was included in the plots. Records were made of the dead, injured, 
and uninjured trees, by diameter classes and species, on all chainage 
down to the 3 inch class and for the two lower inch classes on each 
fifth chain. Each half acre plot was carefully restricted to one type 
and to one severity of burn. The results of the field records were 
compiled on this basis, and the percentages of the dead and injured 
were computed. The examination of the burned area so soon after 
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the fire made it necessary to very carefully examine all the trees as 
to extent of the injury. Incisions in the bark were made to determine 
the extent of killing in the cambium zone. 


DAMAGE 


Severe killing occurred only on the very steep slopes in a few 
small areas where the fire ran up the slope. On a few minor areas 
the entire stand was killed. In practically all such places the growth 
was sparse and of poor quality, with an understory of laurel and 
other shrub growth. 

The damage on the greater part of the area was light to medium 
and resulted in the killing of only a small percentage of the stand over 
5 inches in diameter. The condition is shown in Figure 2 for the 
thirteen acres (26 plots) which were near enough alike in damage 
to justify compiling them together. These represent cove and slope 
acres which were covered largely by oak and chestnut types, and 
which were classified in the field as light to medium burns. These 
plots were computed in 4 groups as classified by type and severity 
of burn, and the percentages derived have been plotted on the graph 
of average kill to show the deviation of each from the average. Except 
in the limited record of the two inch cove hardwoods, the deviation 
is not great. 

The significant figure of this graph is the relation between the 
percentage of the stand that was killed by the fire and that which 
was injured. In shape these graphs are in general agreement with 
others which have been made from other fire damaged stands. Due 
to the thinner bark and smaller size of the small trees the flame 
from leaf litter tends to envelop them and the killing is more severe. 
In the one inch class the curve of killed approaches that of the killed 
and injured, showing that a flame sufficiently hot to wound a tree 
of this size is liable to envelope the stem and complete the process 
of girdling. In the higher diameter classes killing is largely due either 
to accidental accumulation of dry fuel other than leaf litter at the 
base of the tree, or it is the result of a series of fires which have fed 
successively upon the dead wood exposed by wounding. The curve 
of injury is relatively high in the larger diameter classes, because the 
injury is the rewounding of the scar tissue on the shoulders of the 
older wounds, where the bark is relatively much thinner than on the 
main bole of the tree. The litter hazard to the larger timber, how- 
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ever, is often lessened by the elevation of the soil about the base, 
which causes the leaves to be blown away, thereby reducing the hazard. 
The larger trees create a chimney-like action causing the air currents 
set up by the fire to rise along the sheltered side of the bole to curve 
around the tree and impinge upon the side opposite the wind. This 
localizes the injury, intensifying the heat at the point of contact of 
the flame. 

Of the total number of plots which were examined, six acres of 
oak and chestnut type were damaged less severely than the amount 
shown in the 13 acres used for illustration, and two and a half acres 
of oak were more severely injured to the extent of killing one- 
third of the trees in the three inch class. Two and one-half acres 
were recorded in young stands, which had grown upon old fields. In 
these by chance the damage was not severe since they were so located 
that the fire did not run up hill. The damage in a limited area of 
pine and poplar was increased by slash which had been thrown into 
the stand from a road right-of-way. 


COMPUTATION OF DAMAGE 


The effect of any fire depends upon the stage of management 
at the time of the fire, and the extent to which salvage operations 
are possible. In this case a variety of age classes and conditions are 
represented. The stand has passed through about 20 years since the 
last cutting, and the last severe fire had visited it about 13 years 
before. After logging, the stand was left understocked and with a 
high percentage of defective trees. The subsequent fires have in- 
creased the amount of injury, held back the young growth, and in- 
creased the number of sprouts. Since the last fire, the stand has 
approached more clearly to a full stocked condition. 

For the determination of damage, the stand may be grouped 
into three classes of growth: the mature timber that is now merchant- 
able, or which will become merchantable through the increase in acces- 
sibility of the area in the next few years, the young growth which 
is needed to fill up the gaps in the stand, and the growth of medium 
size, which is neither merchantable nor suitable to be classed as young 
growth. 
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TABLE 1 


NUMBER OF TREES UNINJURED, INJURED AND DEAD TREES PER ACRE ON 
13 SAMPLE ACRES—BENT CREEK BURN. 
ALL IMPORTANT SPECIES 


D.B.H. Uninjured Injured Dead Total 
1 23).4 abt 97.4 131.9 

2 18 5 2Oe2 41.2 85.9 

3 15d 14.1 9.6 38.8 

4 iter 9.8 2G 2559 

5 12.0 8.2 15 Ace 

6 11.0 4.6 0.7 16.3 

7 5.4 2.8 a 8.4 
8* tehey”/ 3.8 4 12.4 
10t 9.6 303 4 1353 
12 6.5 2.9 ail 9.5 
14 See 18 Oil Zak 
16 3.9 1.4 of 575 
18 ore 9 1 4.4 
20 137, 4 0 eA 
22 125 a4 0 ed 
24 a2 4 0 16 
25 ils 4 0 15 
Others 1.4 A 1 1.9 


* All trees 7”.6 to 9.” 

7 All trees 9”.1 to 11.” 

As shown by Table 1, the number of dead trees 14 inches and 
larger amounts to about one-half a tree per acre which will have an 
average diameter of about 16 inches. The loss of one large chest- 
nut of 28 inches is doubtless due to a defective condition which would 
have destroyed its value in any case. This fact will hold generally 
true of the largest trees destroyed by fire. 

The loss in the young growth below the 4-inch class was chiefly 
those trees which had started since the last fire, and were, therefore, 
about 13 years old. Where this growth had started, it is in itself 
evidence of the need for such trees to fill the vacant spaces in the 
stand. Although 57.7 per cent of this growth was killed by the fire, 
148 trees per acre were injured and unless they are cleared away, they 
will continue their growth into unsound timber. This will create 
a greater loss than is now evident in this class of growth, and the 
presence of this injured material in the stand will prevent the start- 
ing of healthy second growth. 

Trees from four to thirteen inches in diameter have been subject 
to both killing and injury. The killing in itself amounting to less 
than 6 trees per acre is not serious, since the spaces will soon fill up. 
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However, the much greater amount of injury, which will not remove 
these trees from the stand, but will leave them a liability to decay, is 
a pronounced source of loss. This injury consists of wounding at 
the base in the hardwoods and in defoliation of the crowns to a 
greater or less extent in the pines. 

Of the trees 4 to 13 inches in diameter, 35.4 trees per acre were 
thus injured, while 65.8 were left uninjured by the fire. There is little 
possibility of these trees becoming merchantable for saw timber in 
less than a period of 20 to 40 years, depending upon the size and 
the chance for growth. Calculation of the exact number of these 
wounded trees which will develop decay at the heart as the result of 
the fire scar is impossible at this time for want of experience data. 
Neither are data now available showing the loss in volume from decay 
at the butt of the average tree so infected. This is also being investi- 
gated. It becomes necessary therefore to apply assumed factors. 

Approximately 35 per cent of the medium sized trees in the stand 
are scarred. We may assume that two-thirds of these will become 
infected before they heal and that in these infected trees, there will 
be a 25 per cent loss due to reduction in volume and grade. 

The product of these factors of loss will give roughly 5.78 per 
cent loss from the final yield as the result of damage to this class 
of timber in this one fire. If reasonable assumption of yield and 
stumpage is then made, and the result discounted back to the present 
time, the result is not so startling as would seem from the character 
of the fire and the stand at the present time. This calculation is carried 
out on such assumption for the purpose of illustration. The yield 
at the end of 30 years is set at 8,000 board feet, the stumpage at 
$10 and the rate of discount at 4 per cent compounded. 


Loss (5.8 per cent of 8 M board feet) — 464 board feet. 
464 board feet @ $10 per M = $4.64 
$4.64 discounted to present value = $1.43 


This damage which has been estimated at $1.43 is for that class 
of timber which may be looked to for the second cut. It does not 
include the loss from killing of trees of the same size class at this 
time, but is rather the loss from wounding. Other losses occurred 
as the result of the fire. Categorically stated they are: 

1. The loss through the killing of merchantable timber. 

2. The loss through the killing of the intermediate size classes. 

3. Loss to the smaller material which will furnish the third 
crop. 


9 Oe Oe ae ae 


FIRE DAMAGE IN SOUTHERN APPALACHIAN FORESTS 67 


The first class of this material can be scaled and charged at the 
going rate for stumpage. The second class will not be important 
unless the fire is very severe, since the material cannot be salvaged 
at a profit, and in the case used for illustration the number is small 
in proportion to the number that were injured. The actual killing will 
be followed by closure of the crowns, and increased growth. 

The third class of material, which has grown up through the pro- 
tection of the area from fire involves two elements of loss, but the 
only really tangible one is the cost of protection and administration 
during the time the young growth has been developing. Where the 
young growth occupies less than the entire area, prediction of its 
growth is not now possible. Perhaps the best way to appraise the 
damage to this young growth is, therefore, by the cost method in- 
dicated. 

In any complete appraisal of fire damage, there should be con- 
sidered in addition to damage through the killing and wounding of 
trees, the loss in growth through the destruction of the leaf litter, 
and in the case of pines by partial defoliation. The actual wound- 
ing of a hardwood tree does not in itself slow down growth materially, 
but the loss of the litter from the ground and any amount of de- 
foliation by the fire does have this effect. 


SUMMARY 


The data obtained from the Bent Creek burn indicate the follow- 
ing elements of damage: 

1. The killing of merchantable material. 

2. The killing and severe wounding of a large part of new growth 
which had been established since the last fire. 

3. The wounding and killing of the intermediate size classes, 
which will remain standing long enough to create a further loss through 
decay. 

4. Reduction in the value of the site through loss of fertility. 

Since the purpose of this discussion is to point out the problems 
awaiting solution as well as the facts that can now be determined, 
both are summarized as follows: 

1. Damage cannot be determined accurately until after one grow- 
ing season has elapsed subsequent to the fire. This is especially true 
of the pines. At any time careful examination is needed. 
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2. The variations in type, size, age classes, and severity of the 
fire all influence the amount of damage, and must be taken into con- 
sideration in classifying stands for damage appraisal. 

3. The proportion of loss decreases sharply as the size increases 
up to the point where the accidental influence of fuels other than leaf 
litter influence the percentage of killing and injury. 


4. The elements of uncertainty of loss due to injury are: 
(a) Healing of the wounds with or without infection. 
(b) Extent of the decay in any period of years, producing 
a loss in volume and grade of material. 
(c) Yield and value of the product at the end of a term 
of years (involved yield data for uneven-aged stands). 


5. Young growth when it fully occupies the land can be best 
valued by the method of cost of its production. If in even-aged stand 
the loss in time for the production of the crop can be determined from 
existing yield tables. When the young growth occupies a part of the 
land in all-aged stand, the loss is proportional to the percentage it 
occupies. Deterioration of the quality of a young stand through the 
creation of a sprout growth in the place of one of seedling origin, 
is a distinct loss but very difficult to appraise. 

Some of the problems outlined above are now under investigation, 
and experience figures will eventually provide a working solution. 


THE NEED OF GOVERMENTAL PARTICIPATION IN 
PRIVATE FORESTRY 


By F. W. REED 


Consulting Forester 


L. F. Kneipp’s article, “One Way Out,” in the November number 
of the JouRNAL oF Forestry, apparently possesses much of merit. 
Above all it is brief. It puts over an idea in one tenth of the space 
which many of us more technically trained persons would require. It 
would seem worth while therefore to consider it with some care, with 
a view to finding the good there is in it (leaving the errors of detail 
to be corrected later), and whether it actually would help to accomplish 
the one purpose which alone we are all agreed upon, viz., the con- 
servative management of all forest lands in the country. 

The scheme recognizes the impracticability of complete public 
ownership of all forest lands, and the equal impracticability of manda- 
tory regulation or of Government subsidy in the usual forms. It pro- 
poses therefore, a middle course, that the Federal Government be em- 
powered, with the consent of the private owners and the States con- 
cerned, to lease, at a rental of 4 per cent on the appraised value, forest 
tracts of 50,000 acres or more, which have been cut over or other- 
wise damaged, for a maximum period of 50 years, during which time 
they will be handled just as if they were National Forests owned in 
fee. At any time during the lease period, after the lands have been 
restored to full productive condition by the application of proper pro- 
tective and silvicultural methods, the State has the privilege of taking 
them over as State Forests by reimbursing the Federal Government 
for all the costs it has incurred, and something more if at that time 
they are worth any more. If the State does not elect to exercise this 
privilege, the lessee, or his heirs or assigns, can do so on the same 
terms. 

At the end of the lease period, if neither State nor private owner 
wants the lands, one would infer that the Federal Government must 
retain them permanently as National Forests, and take up its bonds 
which it has issued against them. The proposed bill prescribes that 
not more than 200 million dollars worth of such lands shall be carried 
at one time. Since the kind of cut-over or denuded lands contemplated 
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are probably worth somewhere between $1.00 and $3.00 per acre, the 
maximum acreage carried at one time would be around 50 million 
acres. If the scheme should prove to be workable and popular, it 
might serve to bring back into thrifty condition a total of 100 to 150 
million acres of otherwise idle lands, and that, whatever the ultimate 
ownership, is a figure of no small importance. : 

In moralizing upon the workability of the scheme it will help per- 
haps to consider first the extent to which it is really needed. In his open- 
ing paragraphs Kneipp refers to the fact that the present acreage of 
private lands under timber-growing management is so infinitesimally 
small, as compared with the whole, as to count for nothing. The 
manner in which he steps from this premise into an outline of his 
plan may lead many of his readers to understand his assumption to 
be that the private owner, on his own initiative, never will go into the 
business of growing timber on a broad enough scale to have any ma- 
terial effect on the Nation’s future timber supply, and that therefore 
there must be Government participation in all cases. 

Question naturally arises as to the soundness of this assumption, 
even though one might be in error in accrediting it to Kneipp. Propa- 
ganda for forest conservation as a public cause began long before vir- 
gin stumpage had become scarce enough to force the user of it to figure 
on means for replenishing his supply other than simply moving pro- 
gressively to new fields. Even today, in one section of the country at 
least, the immediate problem of how to make money out of the existing 
virgin crop is far more pressing than the more distant problem of pro- 
viding for a future supply. The initial efforts at the growing of future 
stumpage supplies are to be found mainly in the oldest and most in- 
tensively developed sections where virgin timber has become so scarce 
and so high priced that the user of it is naturally turning to new means 
for supplying his needs. 

Instead of being discouraged that these beginnings are as yet so 
limited in scope, and so imperfect in silvicultural technic, one should 
rather feel encouraged that they are being made at all, and that the 
possibilities of profit in timber growing are at last receiving serious 
and practical recognition. Surely, one can be optimistic enough to 
expect that in proportion as these pioneer efforts attain success, other 
forest owners will follow suit, until, in the course of time, timber grow- 
ing as a private business enterprise will have expanded to that point 
where it is a real factor in insuring the nation’s future timber supply, 
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without direct governmental participation, or any public aid beyond the 
same degree of protection from fire and trespass that society owes every 
property owner. 

The extent to which a scheme like Kneipp’s is needed will be 
limited by the extent to which private timber growing will expand with- 
out governmental aid. It is unduly pessimistic to hold that it will not 
grow at all beyond its present initial beginnings. It is unduly optimistic 
to argue that it will keep on expanding of its own momentum until 
all privately owned lands are in a continuously productive condition. 
There is a dividing line somewhere. On the one side will be those lands 
which will naturally grow timber fast enough to offset the accumulating 
carrying charges of interest, protection costs, and taxes, and which need 
in the way of public aid only the same degree of protection from fires, 
trespass, and unfair taxation that society owes to all property. These 
might be called the “Productive Forest Lands,” and the application of a 
scheme like Kneipp’s seems hardly essential. The most of them, even 
though they may have been cut clean and burned, will restock naturally 
with some sort of growth which will attain merchantable size rapidly 
enough to justify holding them, if the initial investment value is not too 
high. 

On the other side of the line will be those lands whose soil and 
climatic conditions are such that the timber upon them will grow too 
slowly to offset the accumulating carrying charges, and which private 
capital cannot afford to hold even though society does accord them the 
same degree of protection from fire, trespass, and unfair taxation, that 
it owes all property. To keep them in continuously productive condition 
additional public aid is essential, and it would seem that the Kneipp 
plan would most readily apply. These might be called the marginal and 
submarginal forest lands. Some of the best of them, those in the 
marginal class close to the line of the productive class, could, perhaps, 
after Government management had restored them to full productive 
condition, be taken back into private ownership and from then on 
handled at a profit. For the submarginal lands, whose rate of growth 
is plainly too slow ever to be profitable, the Kneipp plan would serve 
mainly as an indirect means of converting them over into permanent 
public ownership, where they properly belong because the indirect bene- 
fits from keeping them in forest (watershed protection and recreation) 
exceed the direct benefits from growing successive crops of timber, and 
it is the public alone that would profit from the former. 
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Our silvicultural skill and our knowledge of how fast our very 
numerous and varied forest types will grow timber, are too limited to 
permit us to classify definitely and in detail each and every tract of 
private forest as between productive, marginal, or submarginal. There 
are to be sure certain areas or regions where we already know positively 
that the timber will grow fast enough to be profitable, and there are 
other localities which we are equally certain fall into’the submarginal 
class; but there is a broad twilight zone which can be correctly rated 
only as we become wiser and better trained in the practical work of 
“dirt” forestry. Moreover, the economic changes which are taking 
place in our agricultural industry are progressively throwing out of 
agricultural use an increasing number of marginal and submarginal 
farm areas, which, in the East at least, will fall directly into the produc- 
tive forest class, and ultimately will increase its total by several million 
acres. 

Possibly, as time goes on and our knowledge and understanding im- 
prove, we may find that the acreage of productive forest lands is suff- 
cient, if kept in full growing condition, to insure the nation its future 
industrial timber needs, and that the marginal and submarginal lands 
need be kept in forest only to the extent that that is essential for water- 
shed protection or recreation. 

We have a general estimate of the total acreage of privately owned 
forest land in the country. Someone, who has given enough thought 
to the question to deserve respect for his opinion, has made a guess that 
half of it will prove to be in the productive class. If we divide the total 
acreage by two we have then a vague idea of how much marginal and 
submarginal forest land there is, in the conservation of which the 
Kneipp scheme would be particularly useful. 

One of the attractive features of the scheme is that it can be put 
to work without waiting for a long delayed solution of all the problems 
in land classification which have been hinted at above, nor for an answer 
to the question, “What proportion, and what particular portions, of 
our total forest area should ultimately be owned by the Federal Govern- 
ment, the states, and by the private interests, respectively?” If there 
is a 50,000 acre tract, whose productivity has been reduced by mis- 
management and whose owners are willing, the Government can take 
it over and immediately proceed with its restoration regardless of its 
ultimate destination. If it proves later on to be of the productive class 
and can be handled profitably as a private investment, the owners, no 
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doubt, or their heirs or assigns, will soon want to take it back, pro- 
vided the accumulated management costs, through inefficiency, do not 
make the re-purchase price too high. If it should be in the marginal 
or submarginal class, and unprofitable private investment, but properly 
belonging in the state system of forest reservations, the way is easy, 
when that decision has been agreed upon, for the state to take it over. 
In short the plan would seem to provide an automatic means for the 
proper classification of our forest lands as to their relative productivity, 
and the kind of ownership in which they belong. 

The classification would be by trial and error rather than by the 
more scientific method of inductive reasoning, and accordingly might be 
opposed by some of our purer minded scientists. But any conclusion 
reached through the process of inductive reasoning, must always, to 
prove its worth, be given the final test of actual practice. Sometimes 
it is better to make the practical test first. The Kneipp plan, if put to 
work, might prove conclusively that certain specific forest areas, and 
their like, do or do not belong in public ownership, or can or cannot be 
made to grow timber profitably, before our more scientific minds would 
have reached agreement how to tackle the problem. 

The major objections which could be raised against the plan have 
already been discounted by its author. No doubt he is ready with 
evidence and argument to establish its superiority over any other scheme 
for attaining the same end. There seem to be three main methods by 
which the government might participate in the conservative manage- 
ment of private forest lands: (1) mandatory regulation, (2) subsidy, 
and (3) a leasing system, such as the present proposed scheme. 

To enforce a system of mandatory regulations would require a 
swarming horde of inspectors that is dreadful to contemplate ; it savors 
too much of an un-American interference with the rights of the in- 
dividual. If the inspectors should be fully competent, it would be bad 
enough, but none of us are yet wise enough in silviculture to dictate 
just how, when, or where some timber owner shall make his cuttings. 
The profession as a whole has been so preoccupied with preaching the 
“gospel” that too few of us have had time to acquire skill in the prac- 
tical details of “dirt” forestry. It would be difficult indeed to get to- 
gether a group of men competent to draw up the regulations; it is in- 
conceivable that it would be possible to build up a force of several 
thousand inspectors who would all know enough to understand and en- 
force them efficiently. 
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A system of subsidy—remission of taxes for those who do right, 
and imposition of a punitive tax on those who do wrong—would smell 
somewhat less of undue interference with private rights, but would re- 
quire an equally large corps of inspectors, and an equally competent 
knowledge of silviculture and “dirt” forestry. Under either system 
numerous and costly mistakes would be inevitable, the-burden of which 
would fall on the private owner who would not be responsible. Under 
a leasing system mistakes would also be made; sometimes the wrong 
land might be taken under government control, or too high a rental 
paid for it; sometimes the accumulated cost of restoration might exceed 
the actual re-sale value. The cost, however, of such mistakes would be 
borne by the public itself, where it properly belongs. Forest conserva- 
tion, and the perpetuation of the nation’s timber supply are a public 
need, not a private responsibility. In enforcing a system of mandatory 
regulations, or a system of subsidy, the money spent would be money 
spent with nothing to show for it if the purpose aimed at should fail of 
attainment. 

In further support of the Kneipp plan, one might argue that the 
U. S. Forest Service has had some twenty-five years of experience in 
management of the National Forests, has redeemed this responsibility 
with a satisfactory degree of business efficiency, and is slowly improy- 
ing. It is reasonable to feel confident that it would manage the pro- 
posed “leased” lands with equal economy. It has had some seventeen 
years of experience in the appraisal and valuation of forest lands under 
the purchase provisions of the Weeks Law, and in trading under the 
General Exchange Law. There is little reason for mistrusting its 
ability to fix the basic value, and consequent rental value, of the pro- 
posed “leased” lands at a proper figure. There is but one fly in the 
ointment ; even when other factors are equal, government effort is al- 
ways more expensive than private, on account of the inevitable red 
tape. If a tract of really productive land should be taken over, which 
should ultimately revert to private control, there is some danger that 
the accumulated carrying and management costs would force the mini- 
mum re-sale price to a figure higher than the actual intrinsic investment 
value, with the result that no one could afford to buy the property back. 
This might also serve to prevent the state from taking the property over, 
even when all principles of sound public policy would dictate state 
rather than Federal ownership. Such possibilities of the plan going 
wrong, however, can best be guarded against by care in its execution; 
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they can hardly be warded off by putting a lot of provisos and where- 
ases in the organic law. 

At any rate, since we deep thinkers in forestry are all agreed 
that “something ought to be done about it,” and since this proposition 
of Kneipp’s gives better promise of doing it than any other that has been 
suggested, it would seem wise that we try to make out of it something 
which at least a “militant minority” can get behind. 


REPORT OF COMMITTEE ON FOREST FIRE INSURANCE 
OF THE COMMERCIAL FORESTRY CONFERENCE 


Cuicaco, NOVEMBER 16, 1927 


In the belief that forest fire insurance is a factor which should 
be considered in connection with the future problems of commercial 
forestry this subject was included in the agenda of topics to be dis- 
cussed at this Conference. Because of a lack of data it was decided to 
appoint a special committee prior to the Conference for the purpose of 
making a study of forest fire insurance and reporting its findings to 
this group. Accordingly, a committee was appointed by the president 
of the Chamber of Commerce of the United States consisting of five 
timber representatives, all of them owners of timber land, and five fire 
insurance members, representing stock and mutual companies and also 
fire insurance agents. 

This committee is unique in that it is the first group in which 
timber land owners and insurance executives have been brought to- 
gether for the purpose of discussing problems incident to forest fire 
insurance. Two meetings have been held in the course of which there 
has been a thorough discussion of the subject from both the insurance 
and timber land owners’ viewpoints. The following report summarizes 


the findings of the committee to date and also includes its recommenda- 


tions which are respectfully submitted to this Conference: 


HISTORY OF FOREST FIRE INSURANCE IN THE UNITED STATES 


The committee found at the outset that very little forest fire insur- 
ance has been written in the United States. For a number of years 
the Globe and Rutgers Fire Insurance Company of New York has writ- 
ten this class of business on a small scale, chiefly on timber on which 
there were bank loans. The company has made no attempt actively to 
to solicit this business, it usually having been written upon request. At 
present a relatively small amount of forest fire insurance remains on 
the books of the company. 

The Phoenix Assurance Company of London is said to have so- 
licited standing timber insurance in the United States in 1916, confining 
its efforts to Oregon and Washington. This venture was discontinued 
in 1918 presumably because the demand which had been expected did 
not materialize. 
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In 1917 the Timber Lands Mutual Fire Insurance Company was 
incorporated in New Hampshire for the purpose of dealing exclusively 
in standing timber insurance. After about two years’ experience the 
company turned over nearly $400,000 of insurance to the Globe and 
Rutgers Fire Insurance Company on spruce, fire and pine in Maine, 
New Hampshire and Vermont. The risks were well scattered and the 
individual limits were low. Little of this business is in force at present. 

The Home Insurance Company of New York has written about 
$30,000 in premiums on this class of business in the last five years, 
chiefly in the New England States. Losses have been light, but it is 
stated that the entire premium income of the company on this business 
in the past five years could easily be wiped out in a single year. 

There may have been other companies which have written timber 
insurance in this country, but these are among the outstanding ex- 
amples. It was readily apparent to the committee that this slight expe- 
rience could not be relied upon in reaching a satisfactory conclusion as 
to the feasibility of forest fire insurance in the United States today. 


ADVANTAGES OF FOREST FIRE INSURANCE 

The history of fire insurance in America shows conclusively that 
the insurance companies are quick to respond to demands for new forms 
of insurance protection and coverage when they are assured that the 
demand is considerable in extent, that the risks offered may be properly 
covered by insurance and that the companies may obtain a sufficient 
volume and spread of business to conform with sound underwriting 
principles. With respect to forest fire insurance the demand has not 
been sufficient to date to warrant the expenses which would be involved 
in actively soliciting the business. 

This is possibly explained by the fact that it is only at the present 
time that we are beginning to enter the period of economic development 
wherein it is cheaper to grow timber for production than it is to cut 
that which is standing. It is admitted that the two main problems to 
be considered in connection with the reforestation are taxes and fires. 
This committee is not concerned with taxation, but with the subject 
of fires. Forest fire insurance, if available to those who practice re- 
forestation, would serve the double benefit of protecting the outlay of 
capital involved and of assisting in bringing about the adoption of 
better fire protective methods because of their influence upon insurance 
rates. In other words, the owner would realize it would be to his finan- 
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cial advantage to provide adequate fire protection and thus there should 
be a tendency towards further reduction of forest fire losses. 

Another advantage of forest fire insurance in connection with the 
economic phases of reforestation is the fact that it would facilitate the 
granting of bank loans for growing timber. Insurance is the keystone 
of America’s credit structure in practically every field of endeavor and 
therefore if credit is to be extended to timber land owners it is only 
logical to presume that the banks of the country will desire the security 
which arises from complete insurance protection. 

On account of the length of time required to grow forests, in the 
case of an individual owner rather than a corporation, the proceeds 
will of necessity accrue to heirs instead of to the owner himself. At 
the death of the owner, the sole inheritance or a large part of it may 
consist of a growing forest. Over a period of years there is always the 
constant threat of fire destruction with the result that should a fire occur 
the heir will get little or nothing. Forest fire insurance would protect 
such inheritances. 

PRESENT DEMAND 


It is the conclusion of the committee that the first step to be taken 
in making forest fire insurance available on a nation-wide basis is to 
ascertain the possible demand. - Because of the short period of time 
which has elapsed between the appointment of this committee and the 
Commercial Forestry Conference, it has been impossible for the com- 
mittee to make even an estimate as to the willingness of forest owners 
to insure their timber against destruction by fire. However, the com- 
mittee has secured information on the subject which is of interest. 

Last year the Western Forestry and Conservation Association 
mailed several hundred questionnaires relating specifically to the sub- 
ject of forest fire insurance to prominent concerns in the states of 
Montana, Idaho, Washington, Oregon and California. Most of the 
replies were either indefinite or contradictory with the result that they 
had to be disregarded. About sixty contained useful data and of these 
there was a fairly even division between those interested in forest fire 
insurance and those not interested. Those that were interested repre- 
sented about 800,000 acres of standing timber with an insurance valu- 
ation of about $54,000,000. The acreage was well spread, each of the 
five states being represented. Suggestions as to a reasonable rate for 
forest fire insurance varied from one-half per cent to five per cent, the 
average being nearly two per cent. In addition, in five questionnaires 
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there were proposals to insure reforestation on cut-over land in Cali- 
fornia, Oregon and Washington totaling 111,000 acres. These were in 
answer to a question regarding interest in insuring the carrying costs 
on such land, rather than the undeterminable expectation value of the 
crop. 

The committee of the Western Forestry and Conservation Associ- 
ation which was studying this subject was of the belief that the small 
number of replies was due to the fact that no actual proposals were 
offered for consideration and stated in its report that it was reasonable 
to suppose that timber land valued at $100,000,000 would be offered 
for insurance if some specific satisfactory terms are suggested. 

This study on the Pacific Coast apparently represents the only 
systematic attempt which has been made to ascertain the demand for 
timber insurance. Based upon the experience of the Timber Lands 
Mutual Fire Insurance Company, the Globe and Rutgers Fire Insur- 
ance Company and the Home Insurance Company in the New England 
States, the committee feels that there may be a possible demand in that 
section, as well as in the Adirondack region. In the South there seems 
to be little demand at present, although it is possible that further in- 
terest will be aroused later on. No information has been received re- 
garding opinion on forest fire insurance among timber land owners in 
the Central States such as Wisconsin and Michigan. 

Since there is so little indication of popular demand on the part 
of forest owners for fire insurance, the committee feels that the first 
logical step to be taken is to ascertain whether or not a sufficient num- 
ber of timber land owners would be interested in taking out this form 
of protection, assuming that it can be provided on a satisfactory basis 
to both the insurer and insured. Accordingly, the committee rec- 
ommends that : 

Immediate steps should be taken to sound out the thought 

of representative timber land owners, such as those assembled 

at this Conference, to determine their opinion as to the efficacy 

of forest fire insurance and also to ascertain whether they 

would be interested in protecting their holdings by fire insur- 

ance if the coverage is placed on a mutually satisfactory basis. 


FURTHER STUDY NECESSARY 


Assuming that a considerable demand arises for forest fire in- 
surance, the committee is of the belief that much more information 
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than is now available should be developed before any endeavor is made 
to write this class of business generally. If an investigation of all 
factors involved is made beforehand the rates should be equitable. On 
the other hand, should the insurance companies endeavor to provide 
this coverage without sufficient data as to the effect of hazards in va- 
rious species of timber and the protection facilities which are now in 
use, the rates would necessarily be experimental. It has*been said that 
the lack of demand evinced to date has been due to the fact that rates 
have been high, but on the other hand, the committee recognizes the 
rates have necessarily been high because of the experimental nature of 
the coverage. The committee therefore recommends: 
It is in the interest of both the fire insurance companies 

and the timber land owners to have a thorough investigation 

made of essential factors involved in forest fire insurance in 

order that equitable rates may be promulgated on a basis 

which will be as scientific as possible in light of present in- 

formation and knowledge. 


FACTORS TO BE INVESTIGATED 


The committee has made a résumé of the subjects which it believes 
may be investigated advantageously in order to secure essential basic 
data. These subjects are as follows: 


1. Data should be compiled through such sources as the Forest 
Service, the state forestry departments, associations of lumber, pulp 
and paper manufacturers, timber land owners and forestry experts to 
show the average annual losses by fire over the longest periods obtain- 
able, by area, by volume, by species and by value, all compared with the 
total values. 

2. The common species of timber should be studied as to their 
susceptibility to fire at various ages and also as to possible salvage. 

3. The relative risk of timber land adjoining railroads, towns, 
highways, cuttings, sawmills, etc., should be determined. 

4. The causes of fire, such as sparks, lightning, campers, clearing 
land, etc., should be tabulated by per cent. 

5. The numerical frequency of fires together with the average ex- 
tent of fire should be determined sectionally. 

6. The immunity afforded by various forms of protection, such 
as patrols, mountain lookouts, telephones, adequate first aid appliances 
and tools, co-operation, outside assistance, etc., should be determined. 
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7. An investigation should be made to determine the amount spent 
per acre per year for fire protection and the values covered in various 
sections of the country. 


8. The relative risk of old growth, second cuttings and plantations 
should be investigated. 


g. The slash risk along railroad right-of-way, highways, bound- 
aries, etc., and the length of time to decay should be studied. 

10. The effect of prevailing winds on the fire risk should be 
studied. 


11. The average number of days a year when humidity is below 
the danger point should be studied in relation to forest cover and other 
hazards. 


12. The average cost of field inspections should be determined. 


EXTENT OF INVESTIGATION 


While it would seem highly desirable to have the research investi- 
gation outlined above cover the entire country, it is impossible to state 
at this time whether or not this wide scope would be wise and economi- 
cal. If a demand for forest fire insurance should arise in all quarters, 
it would obviously be advisable to extend the investigation to all sec- 
tions of the country. However, if interest develops in forest fire in- 
surance only in certain sections of the country, from the standpoint of 
economy it would seem feasible to confine the investigation to those 
sections. While it is natural that insurance interests prefer the fullest 
information possible, and while it should be obtained eventually, it may 
be determined that insurance on a practicable basis can be provided 
in a few sections of the country if sufficient volume is offered and if 
a spread of risk commensurate with the volume would give essential 
safety to individual insurance carriers. 

Preliminary nation-wide organization for study would likely prove 
a waste of time and defer results unless a national demand is forth- 
coming. This is especially true inasmuch as the investigation would 
cover sections offering relatively little in the way of co-operative fa- 
cilities: In certain sections of the country interested agencies have al- 
ready obtained through experience considerable data which will be help- 
ful in the proposed survey and it is likely that in those parts of the 
country, such as on the Pacific Coast, the initial demand for insurance 
coverage will be manifested. 
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On the Pacific Coast, for example, considerable protection expe- 
rience is now available. Weather reports and weather study, together 
with evidence which the forests themselves offer regarding fires pre- 
dating existing records are being worked out jointly by the Weather 
Bureau and the protection agencies. 


The Committee accordingly recommends that : 


In the interest of economy and from the standpoint of 
practicability the extent of any investigation of factors affect- 
ing forest fire insurance should be limited for the present to 
those sections of the United States in which there is apparent 
willingness on the part of a substantial proportion of timber 
land owners to carry fire insurance on their forests and, in 
making an investigation, the experience available to date 
should be used to the fullest degree. 


METHODS OF MAKING INVESTIGATION 


In order for forest fire insurance to be successful the insurance 
companies must be assured of sufficient volume and spread of business 
so that an individual company will be able to proceed in accordance with 
sound underwriting principles, thus avoiding the possibility of an ex- 
tremely heavy loss on a single fire. It is also recognized that it would 
probably be necessary for a group of companies to agree to write this 
class of business in combination in order that large individual risks 
should not be limited to single companies. If a favorable demand for 
forest fire insurance protection should result, the first step to be under- 
taken by the insurance carriers would be to ascertain the willingness 
of a group of companies to provide this coverage in combination. As 
soon as such a group is formed it is likely that it would at the outset 
make such an investigation as would be desirable from the standpoint 
of the companies. It is possible that they would wish to secure data 
on a number of the subjects mentioned previously in this report. In 
this case, it would be unnecessary at the start to establish any independ- 
ent organization to make a study. Quickest results could be obtained 
through direct contact between the insurance and forest interests. 
Direct consultation would develop the requirements and needs of 
both sides and would also indicate what each could contribute in 
facilities. 
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If it is finally decided by the insurance companies and the forest 
owners that forest fire insurance cannot be placed on a practicable basis 
without a further independent investigation of factors involved, it may 
be necessary to recommend the creation of additional machinery to 
undertake a complete study. The question will then arise as to how 
such a study should be sponsored and financed. 


The committee is of the opinion that this final study, if made, 
should be handled under private auspices. This should be financed 
by interested lumber, timber, paper, pulp and insurance associations. 
It is estimated that the investigation would probably require a year. 
The services of a forestry expert who is insurance-minded should be 
employed to direct the investigation and prepare a report. As consider- 
able field work may be involved, it is possible that he would require 
one or more assistants during at least a part of the year. If two such 
assistants are employed, it would seem logical for one of them to be a 
forester and the other an insurance man. The staff would probably 
be complete with the addition of one stenographer during the period of 
the investigation. 


The offices of the Chamber of Commerce of the United States 
would be available to this staff in making the study, thus effecting a 
considerable saving for office expenses. This would have the further 
advantage of providing direct supervision by the Natural Resources 
Production and Insurance Departments of the Chamber. 


At the proper time and certainly not at present, a tentative budget 
should be worked out to provide the necessary funds for the investi- 
gation. Interested organizations may then be asked if they would be 
willing to contribute on a pro rata basis according to their size and 
income. Further developments would depend upon the response re- 
ceived. In the event it is favorable immediate steps could then be 
taken to get the investigation under way. 


The committee recommends that: 

Where there is a favorable demand for forest fire insur- 
ance, it is suggested that the interested insurance companies 
collectively make a preliminary investigation upon manifesta- 
tion of such demand and confer with associations of forest 
owners located in sections from which the demand arises in 
order that insurance protection may be made available as 
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quickly as possible if the terms are satisfactory to both sides. 

Should it be decided by the two groups, however, that 

further investigation is desirable, the latter should be con- 

ducted under private auspices and financed by interested as- 
sociations, each contributing on a pro rata basis. 
Respectfully submitted, | 

Forest Fire INSURANCE COMMITTEE 
Joun L. Kaut, Chairman 


COMMENTS ON THE FOREST FIRE INSURANCE REPORT 
By P. A. HERBERT 


Forest Taxation Inquiry 


The committee made no reference to European experience. It 
seems as though the very successful experiences of the Scandinavian 
insurance companies in writing forest insurance is worthy of note, and 
that considerable that is worth while can be learned from their methods 
of organization and operation, because there is a much closer relation 
between forest insurance experiences in Europe and similar efforts in 
this country, than there is between forest insurance and other property 
insurance. The peculiarities of the problems of hazard and loss adjust- 
ment as encountered in forest insurance are decidedly different from 
anything American rate makers and adjusters have heretofore en- 
countered. 

Another essential difference between pioneering in forest insurance 
as compared to that period in the development of other insurance lines 
is that forestry is distinctly a marginal business and the returns there- 
from low. The tremendous area involved, the large part that nature 
and chance play in wood production, and the limits on demand and price 
due to competing substitutes all tend to make the profits from the forest 
business small. On the other hand, the field of enterprise now actively 
covered by property insurance are essentially those where profits were 
often exceedingly large during the heydays of pioneering. 

Under such circumstances business did not care to face the prop- 
erty hazard involved, rather paying a high premium out of their ample 
profits. The demand sprung up with this willingness and ability to pay 
large premiums for the relief obtained. Insurance companies could 
thus easily charge high premiums during the developmental stage, low- 
ering rates when their experience tables showed them it was consistent 
with conservative financing. 

Forest production as a private development is just beginning, and, 
due in part to the factors mentioned above will grow rather slowly. 
Insurance will probably be one of the principal items of cost during 
the period necessary to grow the trees, and must, therefore, of necessity 
be as low as possible in order not to stifle the embryo of demand. 

Several attempts other than the one referred to by the committee, 
have been made to ascertain the demand for forest insurance. The 
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members of Empire State Forest Products Association were circular- 
ized by the Secretary-Forester, Professor A. B. Recknagel, in 1922 and 
the few remaining lumbermen in Michigan received questionnaires 
from the forestry department of Michigan State College in 1924. The 
results were the same as those experienced by the Western Forestry and 
Conservation Association—polite interest, indifference, flat rejection and 
a few favorable replies. 


The committee desires to take further steps to sound out timber 
land owners “as to the efficacy of forest fire insurance and also to as- 
certain whether they would be interested in protecting their holdings 
by fire insurance if the coverage is placed on a mutually satisfactory 
basis.” It would seem that it is not a question of efficacy, as American 
forest enterprise will not be on a sound business basis until the residual 
hazard that cannot be removed by protective measures is taken care of 
by each and every forest concern in the country. Rather is it a ques- 
tion of determining how the coverage can be placed upon a “mutually 
satisfactory basis.” Having determined this, it will then be necessary 
for each individual forestry business to decide whether it will remove 
the uncertainty by accepting such coverage or whether it feels itself 
so fortunately situated that it can carry this burden cheaper by a process 
of self-insurance. 


The committee’s suggestion of the necessity of further study 
and the factors outlined for investigation are to the point. However, 
it would seem that certain of these lines of study should not await upon 
the creation of a demand for insurance. The collection and compila- 
tion of statistical data capable of answering the questions necessary to 
successfully write insurance at a minimum cost cannot be accomplished 
in a month or a year. In fact, it is hard to see just how a demand can 
be developed until those factors having to do with hazard, loss and 
cost have been studied. 


Just why public aid in carrying out such an investigation is not 
desirable is not made clear by the committee. Certainly there can be 
no objection by insurance companies to such aid in the more general 
studies of hazard and loss. Such studies are of prime importance, of 
such long duration and extensive nature that it is not considered prob- 
able that private enterprise would care to undertake them. The actual 
details of insurance organization and methods of operation are doubt- 
less the phases of the study that the committee had in mind. Even 
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here it should be pointed out that the excellent work of the Department 
of Agriculture did much to improve rural insurance in this country. 

The committee’s suggestion that the investigation be directed by a 
“forestry expert who is insurance minded” with the help of insurance 
experts is very commendable. It indicated that the committee has gone 
into the problem thoroughly and recognizes that forest insurance has 
many peculiarities which will require attack from both angles. 


FOREST FIRE ACTUARY 
W. R. Brown, Brown Company, Berlin, New Hampshire 


As far as I know, the profession of forest fire actuary has not 
been created and no courses are given in the colleges of ‘forestry to pre- 
pare students to fill this profession. That shortly there will be a need 
of such men is probable, as some of the insurance companies are now 
writing insurance against fire on timber lands in a small way, and there 
is an interest in timber land insurance growing among owners. This 
was evidenced recently by a joint meeting in New York of both in- 
terests, brought about by the U. S. Chamber of Commerce, to discuss 
the possibilities. Before anything like an exact science can be made of 
this profession, much preliminary investigation must be done and many 
scattered facts and diverse experiences must be brought together by 
experts well acquainted with both forestry and insurance, and also 
well versed in actual operation of timber land. Not only one section, 
but the whole country must be studied in order to secure what one in- 
surance executive stated as sufficient volume and spread. Enough in- 
surance must be considered to secure the average risk and make the 
writing of fire insurance worth while to the insurance companies, and 
at the same time the present average annual losses of the timber land 
owners throughout the United States must be approximately arrived 
at, in order that the rate set by the insurance companies may not be 
too far removed from the present losses and costs of pfotection, borne 
by the timberland owners. 


Much of this data is already available in the records of Federal 
and State Forestry Departments, and timber land fire protective associ- 
ations, and it is steadily increasing in volume. Without doubt many 
interests would be glad to assist in this work and the costs entailed, and 
it should particularly appeal to the insurance companies themselves, as 
should this field be opened to them, one of the greatest natural resources 
of the United States at present untouched and running into many bil- 
lion dollars, could yield a handsome profit. To the timber land owner, 
a number of advantages which he now only enjoys in part would be 
opened, principle of which would be the additional borrowing value of 
his timber lands if thoroughly insured against fire, his one worst enemy. 
To forestry practice, in the protection afforded to those desiring to re- 
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forest by selective or artificial means, while their crop was in a relatively 
unmerchantable state, the boon would be incalculable. With the above 
points in mind, it is interesting to consider the extent of preliminary 
investigations necessary and the analysis and synthesis desirable to 
formulate actual tendencies for and against fire and arrive at an esti- 
mate of losses and salvages that could be translated into percentage of 
risk near enough to the actual to be adopted as a basic formula by 
insurance companies. For example, sections of the United States should 
be set apart for study having approximately the same climate, soil and 
species. In these sections under climate, the usual dry seasons should 
be determined, the average number of days when the humidity drops 
below the danger point, and the amount and frequency of precipitation. 
The prevailing winds and the frequency of gales is of interest, as well 
as the frequency of lightning. Soils as a carrier of fire should be 
studied as to their composition, density, porosity, mould cover and re- 
cuperative qualities. The common species of tree cover in kind, volume 
and mixture and their susceptibility to damage by fire at various ages 
should be well understood. For the various sections of the United 
States a map should be drawn, giving in shaded areas the sections cov- 
ered by forms of fire protection and the relative worth of each hatching, 
such as patrol, mountain lookouts, telephone connection, handy tools, 
co-operation, etc. For the various sections of the United States, a map 
should be drawn showing the numerical frequency of past fires, their 
location, extent and value destroyed. A table should be made for the 
various sections of the United States to show in per cent the relative 
risk to timber from situation, such as proximity to railroads, towns, 
highways, recent cuttings, etc. The actual causes of fire should also 
be tabulated in percentage, such as locomotive sparks, lightning, camp- 
ers, farmers clearing land, etc. The immunity from fire afforded by 
various situations should be also noted in tables of per cent, such as 
adjacency to cleared land, streams, highways, ridges, etc. The relative 
spread in speed and distance of fire in old growth, second cuttings and 
sprout land, and the relative destruction wrought, should be compared 
for each section of the United States. The relative danger of slash 
left under cuttings, near railroad right-of-way, near highways, etc., 
and the usual time it takes to decay should also be noted. These, and 
many other determinate factors that go to modify risk adversely or 
favorably, should be the subject matter of an immediate investigation. 
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It would be quite necessary also for the insurance companies to 
know the usual cost of field inspection and the possibility of obtaining 
trustworthy maps and estimates. A fair estimate of timber salvage 
obtainable after fire in multitudinous logging chances calls for a large 
amount of practical experience in woods operation in all sections of 
the country, and up-to-date knowledge of markets and values and a 
breadth of view equal to at least that possessed by the owner. On the 
sales side, insurance companies should have some estimate of the possi- 
ble number of prospective customers and the determining reasons for 
their wanting insurance, such as security for loan, bringing partially 
mature timber to a merchantable size, inheritance, gift, etc., and the 
rates that they could afford to pay. 

All this and much more calls for either an insurance training sup- 
plemented by forestry study and practical experience, or the other way 
around, and it appears to me that there is fast growing up a call for 
such a profession, which in its very nature should demand much ability 
and be highly paid, and it is my suggestion that some of the forestry 
schools see the possibilities first, and find the financial backing through 
the insurance companies or elsewhere to prepare themselves to offer 
such a course, and turn out men qualified to act as expert Forest Fire 
Actuaries. 


THE WAR AGAINST THE DESERT 


Ropert R. Hii 
Grazing Inspector, U. S. Forest Service 


In southwestern Arizona and southeastern California a true desert 
is contending for space with the shrub and short grass type surrounding 
it. Back of these occur the bunch grass, the woodland and timber types 
—the reserve lines of defense against the advance of the desert. The 
desert occupies the lowest, hottest, and driest region of the Southwest. 
The advantage of a more favorable climate characteristic of areas at 
greater elevations enables the higher types to resist the encroachment 
of the desert under ordinary circumstances. Where types converge, 
however, there is a fine balance of climatic factors which, if tipped, 
gives a corresponding advantage to one type or the other. Various 
influences serve to upset the balance, such as variations in climate, par- 
ticularly the recurrence of wet and dry cycles; the washing away of soil 
due to the removal of the ground cover; the subsurface drainage result- 
ing from erosion, etc. Any influence which renders conditions of plant 
growth less favorable of course tips the scales in favor of the desert 
type and enables it to become established beyond its normal range. Vital 
human interests require that the desert be confined to as narrow limits 
as possible. We have no choice, then, but to be ardent partisans in this 
struggle. 

Old residents of Tucson, Arizona, relate how the desert has en- 
croached to a very material extent upon adjacent types during the last 
fifty years. They remember when native hay was cut by campers where 
now exist only barren washes; when cavalry troops were supplied with 
forage cut by boys in the vicinity of Tucson, where now only the worth- 
less creosote bush grows in abundance. Heavy. grazing by domestic 
livestock, supplemented during recent years very noticeably by rodents 
such as the kangaroo rat and the jackrabbit is doubtless the greatest 
single contributing factor in this change. The depletion of the vegeta- 
tive stands due to these animals and to successive droughts has no doubt 
caused the short grass and browse type to give way to the less palatable 
and hardier desert plants in many places along the border line between 
these types. 

One keen botanist whose observations of range conditions in Ari- 
zona have extended over a period of more than twenty years believes 
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the productivity of these ranges has been lowered more than 50 per cent 
during the last fifty years. Whether or not this represents a fairly ac- 
curate estimate of the loss in range capacity that has occurred in the 
Southwest, due directly or indirectly to the human factor, the impor- 
tance of the problem involved has arrested the attention of all observers 
who have been in a position to study the situation, The parallel has 
been drawn between the situation that is developing in our Southwest 
with the conditions prevailing in the great Sahara desert, where cli- 
matic conditions are such that valuable vegetation should be established 
over a considerable part of the surface that is actually desert waste. 
The biological factor has played a large part in vastly extending the 
desert area in this instance. Again the question is asked: Will the 
vaste waste areas of China, for which the human element is largely 
responsible, be duplicated in the United States? 


The agricultural colleges of Arizona and New Mexico, the United 
States Department of Agriculture, and particularly the Forest Service 
and the Biological Survey during recent years have been conducting 
investigations to determine the character and extent of range depletion 
due to various causes and to work out the best corrective measures. 
Heretofore the various agencies have been working more or less in- 
dependently of each other, but in October, 1927, a very significant 
conference of all interested agencies was held at Tucson and at the 
Santa Rita range reserve. This meeting was called at the suggestion of 
Dr. F. E. Clements of the Carnegie Institution, who has been a stu- 
dent of the broader range problems for a number of years. It was 
attended by: ; 

Dr. F. J. Crider, director of the Boyce-Thompson Desert Ar- 
boretum. 

Dr. B. C. Tharp, chairman of the botany department, University of 
Texas. 

Dr. W. P. Taylor, biologist and field naturalist, United States 
Biological Survey. 

Professor J. J. Thornber, dean of the College of Agriculture and 
director of the Arizona Agricultural Experiment Station, University of 
Arizona. 

Dr. C. T. Vorhies, head of the entomology department, University 
of Arizona. 

Professor W. G. McGinnies, in charge of range management, Uni- 
versity of Arizona. 
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Dr. F. E. Clements, Carnegie Institution of Washington. 

Dr. Edith S. Clements, Carnegie Institution of Washington. 
M. J. Cully, director, Santa Rita Range Reserve. 

R. R. Hill, inspector of grazing, United States Forest Service. 


The purpose of this meeting was to discuss the problem of range 
conservation in all its biological aspects, with the idea of recommending 
a co-ordinated plan for attacking the problems that still remain unsolved 
and for applying the knowledge already gained in adequate range con- 
servation. It is believed the groundwork was laid at this meeting which 
will lead to the development of a program that will more adequately 
tackle all biological angles of the range conservation problem. But the 
really significant and epoch-marking feature of the conference was the 
assembling of so many students of the natural sciences, drawn together 
by a recognition of the fact that the war against the encroachment of 
the desert upon valuable plant types so vitally needed to sustain future 
generations involves interests much more far-reaching than the im- 
mediate welfare of present day stockmen, and that the solution of the 
problem cannot with safety be left to the users of the land but will 
require the concentrated and co-ordinated efforts of all agricultural 
agencies, private, state, and federal, if the deserts and waste areas of 
the West are to be confined to their normal boundaries and if this coun- 
try is to profit by the disastrous experiences of China and northern 
Africa and avert the threatened loss of vast areas of productive land. 


SURVIVAL AND GROWTH OF TREES PLANTED IN ROCK 
CREEK PARK ARBORETUM, WASHINGTON, D.C.* 


By R. M. Brown, Assistant Professor, Division of Forestry, 
Umiversity of Minnesota 


A thorough knowledge of the silvical and botanical characteristics 
of tree species and their adaptability to new environments is a power- 
ful tool for the forester in the production of trees as a crop. Such in- 
formation is also fundamental to the work of the horticulturist and 
landscape architect. In order to broaden the scope of this knowledge 
of indigenous and exotic species, the Society of American Foresters in 
co-operation with the U. S. Forest Service in 1911 started an Arboretum 
in Rock Creek Park, Washington, D.C. Approximately 35 acres were 
set aside for the purpose. A small area at the government experimental 
farm at Arlington, Virginia, was used for a nursery. Planting began 
in the spring of 1912} and up to 1919, 175 species and varieties had 
been tried out. Where possible, enough trees were set out to insure 
stand conditions in later stages in order that observations could be made 
on the inter-action of the trees in a community and not as isolated in- 
dividuals. In 1920 the Forest Service was requested to discontinue the 
project because it conflicted with the original purpose for which the 
Park was created; i1.e., the preservation of the natural beauty of the 
area. In 1921, the area was turned into a golf course and the data that 
constitutes the basis of these notes were secured in that year. An 
arboretum was a good thing and well begun. It is to be regretted 
that it could not go on. 

The area was selected in an attempt to provide, in so far as local 
conditions would permit, an environment for each species similar in 
some respects to its native haunts. The topography which is gently roll- 
ing is from 150 to 300 feet above sea level and from 50 to 100 feet 
above the creek bottom. The major portion of the planted area con- 
sisted of a broad south and southwest slope. Here most of the less 
hardy species were planted. Such species as alpine fir, Englemann 


* The report was prepared by the author as a member of the U. S. Forest 
Service. 

+ Much credit is due to G. N. Lamb and C. R. Tillotson, whose willing 
and skillful efforts made the early development of the project so successful. 
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spruce, were set out on a gentle cool north slope. On the dry, flat 
hilltops, western yellow pine, Coulter pine, and lodgepole pine were 
partially at home. Tamarack, northern and southern white cedar, 
willows, and others found a suitable soil and moisture environment in 
the moist to wet bottom land along the foot of the south slope and the 
creek which drained the area. 

The surface soil, in general, is rather poor and consists largely of a 
gravelly, stony clay loam with a yellow to red clay loam subsoil. In 
some instances hard pan is present a few feet from the surface. These 
unfavorable soil conditions were probably one of the deciding factors 
in the failure of many of the species and no doubt retarded the estab- 
lishment and development of others. 

The ability, based on temperatures and moisture, of the climate to 
produce plant growth is medium according to Livingston. The length 
of the frostless or growing season is from 180 to 210 days and begins » 
in April and ends in October. The total heat available during the 
growing season as measured in degrees is 5702. The area is within a 
belt where the lowest temperature on record is 10 below zero. The 
average daily temperature for the coldest 14 days of the year is 33 
degrees Fahrenheit. The average normal precipitation for the growing 
season is 25 inches and for the year 44 inches. During approximately 
20 per cent of the growing season the mean normal daily precipitation 
is less than one-tenth of an inch. Based on relative humidity the region 
falls in the semi-humid belt. 

Local topography influences the weather of the area to some extent. 
The hill tops are exposed from late fall to early spring to cold north 
winds which sweep across them and down the south slope. This is prob- 
ably the reason for the winter injury sustained by some of the less hardy 
species planted there. 

The local stands of southern hardwoods, which consist largely of 
white, red, black and scarlet oaks, yellow poplar, chestnut, and Virginia 
pine, reflect the effect of these site factors and indicate for the native 
species medium to good growing conditions. 

The final examination was made in October and November of 1921, 
just prior to the removal of most of the trees to make way for the golf 
course. The height and diameter of each tree was measured and notes 
taken on their vigor. 

SURVIVAL 

The species have been grouped into 5 classes each of which covers a 

range of survival of 20 per cent. The groups are given in Tables 1 to 
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5. Within each group the species are arranged in order of survival. 
Those with the least mortality are given first. As was to be expected, 
the survival of those species common to the northeastern coniferous 
forest and the central and northeastern deciduous forest was generally 
good. Where this was not the case, the high mortality was due either to 
poor planting stock or some form of injury.. Poor planting stock is 
probably one of the primary causes of mortality of the following 
species: red pine, jack pine, western yellow pine, Apache pine, Monterey 
pine, Bishop pine, European and Japanese larch, western hemlock, 
Douglas fir, black and weeping spruce, one-seeded juniper, California 
blue oak, California walnut, Russian olive, dwarf Asiatic elm, Osage 
orange, sweet birch, and narrowleaf cottonwood. Scotch and Japanese 
red pine were heavily infested with bark borers although it can not 
be stated definitely that they were the primary cause of mortality in 
these species. A serious infestation of the Himalayan pine by one 
of the white pine weevils did much to increase the mortality of this 
species. 

The apparent good survival of the following species is due to their 
sprouting capacity. In most instances the original stems were killed 
back and replaced by sprouts. Pecan, yellow wood, oak leafed moun- 
tain ash, royal paylonia, silver bell, green ash, black poplar, butternut, 
Japanese walnut, European beech, bigleaf European linden, Bolleana 
poplar, and Oriential plane-tree. 


TABLE I 


SURVIVAL PER CENT 81-100 


Botanical Name Common Name 
Contfers 
Pinus) StropuUse,., ssctsaikeieteekea tee cane ete eee Eastern white pine 
Pinus cicida canes ie eecr temic ste ne peers trees <j bah abe diiens Satta Ses coh eI oe Pitch pine 
Pinus: Austria Cas acenudcnsdtectocac ie ener terol eee ae ee Austrian pine 
Pinus= cembrasssccn seek aca Mer ee ee eee Swiss stone pine 
Sciadopitys: verticullatan as seem sate ene ae eee Umbrella pine 
Picéa @lauca acacia crore: et ete eT EE eee White spruce 
Tstiga*Sieboldin2.2eh sates ae cy ete eee ee Siebold hemlock 
Abies pectinaita vas ascitic. date me eat atte ae eee Silver fir 
Abies *Nordmannianaccs. asc ae ee ae eeee Nordman fir 
Chamaecyparis#thy oidesass.. sac sth eee eee White cedar 


: Reet os 
JUNIperss Vareiniana voce oe see eer er eee eee eee Eastern red cedar 


*This species and those above, survival is 100 per cent. Within each group 
equal digits indicate equal survival. 
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SPEEA T, c SIS Tn 5 oe ae a ee a Southern cypress 
PEt Rte OLN Gert te Tee (chic Sat faite oly dae as kina ace, v 4e0e Oriental arborvite 
RIE CRE NCIN AN tree On Rat acer eae aki Soke oka oa oak Maiden hair tree 
SMe SPI aR SCO ee etd ct Sak CL os i Aw SS i Rb en eee Tamarack 
ECE AMEDINIO OILS Mee mee Marae at aes caving sere oe ote Ie ea Blue spruce 
IPOS Garey ceaecae Geeta omen Pee oR at Sete eae art rere ea Jeffrey pine 
Hardwoods 
iiclansmiy tamer oe eee eT er RES, RN ccc ch See Black Walnut 
itedanism SieDOldiana ae cn oe tema eae 8 ne ees We Ce Japanese Walnut 
PCOnIaME (SHS) merrer tir eno tT: tin Motta rte ees Ak ee eR eS | Black hickory 
LEXGIOUEISIS, FANE eng, Sade ute ne ROMO ese EERE PI AR ae Black poplar 
Sills SUR UTS EY, oaks aie etn ee asen nt de pet aCe Rtn ete ne OS eS Golden willow 
Warpinus™ betulussc4 1. pe onee ee Sal cee Gee MEG ae a ee aIeN European hornbeam 
Ocirvam\pirritiianionmen wisi ee sree en Hein ts, vy, Glen Pucca eee Hop hornbean 
Wnreccismoicolore mae Mee ae sey enone ck ee nioanie ee Swamp white oak 
WilercticmpalliSchissan nent Ten cence ke uiek eae Oa Maree Pin oak 
Wireccusm lonitanc sper tate coe pe ty atc cate ela oh owe a Chestnut oak 
OUERCUSECCELIS Mencia Shh ainS eek nhs hes Wee European turkey oak 
NOtISmED LAD a meme rres nse eE se Pree oe, Poin ate aie: tae ama tas Gia ae Scotch elm 
RUaLISMCAIIp CSENIS Mrmeems seer ity ari eta chs, tes ask ening earn THe ie English elm 
CIA GIANG. IMU abla aii chase nae a Oe oe Yellow wood 
ANGE CULLEN nd 505. es ate, OSA SL NEL I a ea eA Red maple 
PNCCIMESACCHAT LIN aeuwretnni ae Gar fle Net aa OeIOes ba Rick hint hanaewad cee ore Sugar maple 
NCCP SCUCOPlatanilis saminrs hae caine iio ciniras Gass SORIA | SEO ee Sycamore maple 
MiTiamMiaiyydlOSe rite on ace oe i ee toed Big leaf European linden 
INGWSSR, GOTTA, Ss a es oe ne oe ero ee Oe io Ee Tupelo gum 
lallecay (Cara tnem:.s anic oc fa ot a eee Ries cet SR oe aOR RING TS es Silver bell 
TERR SIRES, 3 /e Waa Ver an (OB tal saa a ae Ai te Ce ec rte, ge es White ash 
Rracinmiseaulalirane lata mt weuccacclcce oats aa sth cies Mae ween i Blue ash 
LNCAE. SOLE bess ph en ONC ORC ICRC Cetra eee a Boxelder 
PRICOLID EDC CATIA ti eerie cor eh eee is at tai cata ee Se Pecan 
HOW tai SmeANTHeTICA tia see serail iets Aes stats eerie a ncn Sasseaee orn American elm 
TPrappyotkors . loves eaiveiet.. Gs rane hoe oe terse Soe Orin NO ar eee es Bolleana poplar 
MD eres mall Dag yeaa ever es ear en Ra tac ale Ren climates pap niosn teisasshere places White oak 
Oeercusmiinbricatiaran wre ett ere Ri etya aries ve siag inet im: Shingle oak 
ABEL Cio ws Ga tad CIS Sens aoe a ene tiioes Grate siskeaion euaereels ens maya aacere a Spe Alea Red Bud 
INCCUMSACGHALITIIG eens teria ters os eri wn cera Silver maple 
idea. (Si betiay cn bn emia oo ory otis ER SOIR I oe aa ea Hop tree 
(Byetaotka, TG soo bk Uta 5 bs OO BOS ool Cle Toe rrr Beane ecm ena ee Yellow birch 
etillamal basen mee comnts cena nyceelavctaynale aela eben ost European white birch 
TBAB pgaye Ce ABEL HONS Sach Se OG, Sy Och NCEE INCASE nt accor re Black cherry 


IPERS) GRAN EINCHIBS S gooc no caddades sauces O000 Aaao OOO aumar cen cama European beech 
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TABLE 2 
SURVIVAL PER CENT 61-80 
Botanical name Common name 

Conifers fs 
Pinus dMontatia mu chittssein «sere ite ere eee eee Mugha pine 
Picea smariania (igta))oc sei or erik etnies eter eee teeta eee Black spruce 
Abies Brasetirs cctv .icarstert aotaen soe ee ea Re erecta tee Southern balsam fir 
Abies lasiocarpars soc c.ccscctiiers sa een niet asset aan ee he eae od Alpine fir 
Abies concolor sfc ico sce hous os) p eens CAO OEE TIS oe ee eee White fir 
Cupressusm pisifeta wauncas a eon een re sere eae Golden retinospera 
Gedius Atlantica is. 6. cngscetgie sh ae ae eee eres Mount Atlas cedar 
Pinisspondenosarsa cin oecyan cece sis oie seacoast Western Yellow pine 
ibocedfus: idecurrens a5 suis ston ear cee = eis ie eee eer Incense cedar 
Juniperousmcomimunis: sx. es een See ee ere ieee eae Dwarf juniper 
Latiss léptolepists ic fracas set ty oer OS ee ee eee eee Japanese larch 
MCh amoccidentalis.v. sccyseer ecto rC ee ee eeeee Northern white cedar 

Hardwoods 
Elicoriaxovata: tars: nite eo ae ee GS ee ee ee ee ee Shagbark hickory 
Bettlay niotat iis. coe nce Heian Fie oe eee River birch 
Betula (populifoliat as. caeccot te oak soso oe ek ene ene Gray birch 
Cy dorian miss WN wero aricas hee ean oe etree Oe Ora ae Ene Japanese quince 
Cédinelagsinensisten. és mute cok cistae eee Cine Oe er Chinese cedrela 
Acer atartaricuins vont. stir. or cine ea ae amie eat ee eee Siberian maple 
Hraxinusiebennsyivanicunulancealatas arte be ee eee ere eee eee Green ash 
Paulownia g tomentosa sence nan = one tee eee ere ee ee Royal paulonia 
Playanusiacerttolias vast ves cra ccitne ae eee Sie ren a Te Oe Oriental plane-tree 
Quercusievelutimascerccccusieer sites ok occas Oe kee Black oak 
Quercus *borealismaximas....4-c ecient eee eee eee ee ee Red oak 
Morussalbatisnc ay acessories Se eae eee Ce eee White mulberry 
Catalpas.speciosassmncan-c dics ee Cyc ee ene eee Hardy catalpa 
Sorbusuquercitolia: (a. eee ee ee ee ee ee Oak-leafed mount. ash 
Juglans ciereags.;. 305 5. 320 ee eet ee Tn ee Butternut 

TABLE 3 


SURVIVAL PER CENT 41-60 


Botanical name Common name 
Conifers 
Pints “excel Sargepacac seine oon Sr ey ee Himalayan white pine 
Piceat-marianacnigrat. gcd acenee Geet eee ee Ce ee eee Black spruce 
Abies: concolor’. &..:. ee duu.c acne Seeeuaseeoe ee ee White fir 
ADIOS. Sratadise sc scr aise cio ea uck ny hoPa crear eso een ee Lowland white fir 
junipers moOnospermaleaartaac eee eee eee eee One-seeded juniper 
Pinus sylvestrisici. 4:26 ovis ek ahs ere eee Scotch pine 


Picea Engelmann: 5.24 scx ac see ee ee Engelmann spruce 
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TENTED Ss GS ELITR Tere eon Shortleaf pine 
Aixam Ceci lamer dence wet eh tee rs ear ek, co European larch 
eUSmC CMSilonae serene teres om nc Ne a eee umole eas eee Japanese red pine 
Bt ee COUN Se hac I al he ce name ues AE eke had Kev HOHE eS Dwarf juniper 
AT USMEC OLE OLC Arie serra neem oe Seren) eles eS ye Beets S ae e ekte Lodgepole pine 
Ghanmaecyparise bawsonianan wiascss ssc eset a ac ce cieeek «Aces Port Orford cedar 
HETATi Gm © DA CIC CA eetaric ae ste ese aay PT Ce Ms ee TI eon ES Apache pine 
Hardwoods 
OMELGUSMINA CTO CAL Palen Sree ae ee aie oats eek Ciscoe Gaia Siete ea sls a Bur oak 
AGLtriitsm fyeits vd Olt cere pycyence- co Parsee teiahois oi areiniate as sha orawensiais cls aus, tea oro tans Chinese elm 
Bll Ame DAD Ld lel seers ieveravcikere sorte siere ORR i eieeleie as Manche ovine Paper birch 
e(qtidambatmnstyCacl itidsrnyawas cnt cies ota ues ¢aeicc ace ada te sees Red gum 
GleduistampnacanthOspseanpes es. ot cho seee coltrane oem cena meet Honey locust 
PNCOIMED LALIT OIG ESua mre tei SRN oan ee Salone os ee on aes Seer Norway maple 
TABLE 4 
SURVIVAL PER CENT 21-40 
Botanical name Common name 
Contfers 
IDWGSR. IRE IY Cbd oS COG OSA Ee DOCS NG Nieaen ren ee ae er IS Red spruce 
(COASTS N GFR 2/5 iencncgcttcncaes nearer HORE Chen CCITT ac ar Rn Rene a Cedar of Lebanon 
SCH OSL Ama IL Ola cera wytist cider s arshaxeerersre kTeie. ove irae ouav es or sysle-ars ole oe aes Douglas fir 
INDY@S [IGA ESE ss GO hametectoe nate o ROO a OE aoe ean Aa Oe Balsam fir 
IPRS GED VER Ins © e/a bie SEO ABE ROS See oI hu are One ery Reine does Digger pine 
Hardwoods 
Piva ea tite me OOS OLA steels (orate screens 0-4 Ge ie ite ere olave stbussd vlshs. aa wmmemnmoraaere ols Oregon ash 
TUTE SERRA CICIS abe Gt.ce aceite haan Oren ta Cece ere Common European linden 
WitteilatiSmne Oia spy aitetc tes stares ace er Poe wre one ais eos acs auetecaresa vars cua tiebes®) wlolene English walnut 
TABLE 5 
SURVIVAL PER CENT 0-20 
Botanical name Common name 
Comtfers 
imi Senlecatm ne nttcamicuramiets castes rs oe acy taleiete eseeersvetOn thstoler ots lie aasvaite)<leceae esse else's Sugar pine 
piecaee lAtiCamANDEGtlAtlain se see cien slacis aicyars ios sieies ats sete laees Western white spruce 
Angra). (Carl linveyrer oot con en ano ano om6 Pp pORe OOO OO SneCORHCOO Carolina hemlock 
EKnbie (COW ola o no hoo Ca BRO Os oo OCI OD Cn Dre OO AOS Ce moeicrEne Coulter pine 
TAP TMG UIGRTE ad canoe Heoccd DO OGO nd coo BUUOn an Dookie Dwarf Japanese yew 
Digi: ROO OMIA naga sashscanavocuoN0b 0; UcuC Sb ON nm NOOnGOOUUE Single leaf pine 
jDNTR: TRASINOSEE, Con on sy edbomoeoob db) COUN OUUE USSU DOC RIO ocr eOe Red pine 
PTS TACHA Gace cabobosD ond SOO OND aA DOU TODO ne OUO car eda Monterey pine 
EMiates. DARE, coco toUaG@oodDoNbOt MOOS co onuIee DOM Oona doeaoad Long leaf pine 


* Below this species mortality was 100 per cent. 
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Pires mri Catan aces. aye ievatotersterscetere/abesereloge @ otc ctePonatehens tohetehe netstat ke IrIeteteteaate 
Picea abies ees vice conse ccne be OS oe Oe A LE Oe ne eee eee Norway spruce 
Picea. BLEWeriatiatsiaec acc sstecerie cmeatetetect-l-teiateresler toheotel tert Y ter te tates Weeping spruce 
Picea «orientalis cco «cw aie cakes avalelavetou nee ean eae tl aieuae ce te ten aeeee Oriental spruce 
Tsuga heterophylla..... Ter ee ona es ict ne.nt Western hemlock 
Seqtioia <Weashitietoniial.)., exerarestetcic stort orctokohet tetate et skate telat tata fetes iete tt eketatee Big tree 
Sequoia Sempervitens irs. 502) cise oie oualaisitueslerebrievele e olelay terete elers agee teeters Redwood 
Thuja. plicatan.g <4 icc tae ec eer wo ie eee mio ae ane Western red cedar 
Cupressus’ Macnabiarials se: eterercrtecetleto) otenetata te ete tenet shots Macnab cypress 
Certs” Libba ma ee eis tee oa os a ee eee ene ae ceetemeet ore Cedar of Lebanon 
Hardwoods 
Betiila: lentarsseestenace tastes eee ay oloe tne hoes eae ee eee Sweet birch 
Gymnocladiss C{OiCiUs re. eae exter al oie esol ee eet Coffee tree 
Sophoras JaponiCareccas cco na ulcers cit eerie ee ae reer eae Pagoda tree 
Licotias COrditOrmis. os. yon see a 1s ener ee erro oie ete Bitternut hickory 
AJ uelans Galitornicas o. aaa .ctea as oe aceite eso Facets California walnut 
Hicoria<tlabrac ios aestw cise cic Se eine Generis coe a eae Pignut hickory 
Popults™ berolinemsis <i.cc< sey seen cts oie aieteeces ote oe ener neces eee oeeeeanaters (exotic) 
Populus angustitoliaassn: saat ace eee ee eee ee Narrowleaf cottonwood 
Castanea “J aponiCaa tics eeeucn ae kote eee nips eee eee te Japanese chestnut 
QUEL CUS COCEINER Sie 5 oie ietoioro etek nucieheba avalos areca Veena rece eee ee ee Scarlet oak 
Ouercus-Douglasitnc-9 oo ren ee Oe eee ee California blue oak 
Toxylone pomlt erin A woecncscvos veteran eco reas ee ener err Osage orange 
Sophora. tetra pteraic ion a tecteaces vi sua tester ny shoo Senet eee Pee ae Pagoda tree 
Phallodendrontamurenses 11s sae ae cee alee se eae eee Amar cork tree 
Acer" Pennsylvanicutnss sass oeniesce ee ee eet ee ee eee Striped maple 
Acerd Spicatuimim atc. neta no sclcoe ise ences Oat ene eee Mountain maple 
Koelreuteria paniculatat sc osccc cdc eee eer Varnish tree 
Taliascordatass ae waves er saree Ae eee Little leaf European linden 
Braxinus “zanthoxyloidese joc ne teen eae eee ee (exotic) 
Eleapnius angustitolians acces centre ane ee OE Ree Russian olive 
GROWTH 


The approximate mean annual height growth from the date of 
planting of conifers is given in Table 6. Within each class the 
species are arranged according to their rates of growth. Those with 
the most rapid growth head the list. Here again the retarded growth 
of many of the species is probably due to unthrifty planting stock 
and also the unfavorable soil conditions of the site. Injury to the 
butts of the trees apparently as a result of mowing down the grass 
also retarded the growth of several conifers. Many of the hard- 
woods were also injured in this way. Infestation of the shoots of the 
western yellow and Jeffrey pine by insects no doubt played an im- 
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portant part in checking the growth of these species. Although the 
foliage of blue spruce was in excellent condition, the height growth 
of this species was practically nil. 

Individual trees of European larch showed a phenomenal current 
annual height growth of 4 feet. White pine was next with a maxi- 
mum growth of 3 feet. A maximum growth of 2 feet or more was 
attained by Austrian pine, Scotch pine, pitch pine, and eastern hem- 
lock. The more rapid current annual height growth of many conifers 
in 1921 indicated that they had just emerged from the period of es- 
tablishment and would do better in the future. 

No growth figures are given for hardwoods. In most instances, 
the leaders were damaged by the seventeen-year locust to such an 
extent that growth data would be unreliable and without significance. 


TABLE 6 
APPROXIMATE MEAN ANNUAL HEIGHT GROWTH 


Conifers 
o- .Q ft. I.-1.9 ft. 2.0-2.9 ft. 
Japanese red pine White pine Eastern hemlock 
Austrian pine 
Carolina hemlock Shortleaf pine 
Siebold hemlock 
Golden Retinospera Himalayan pine 
Northern white cedar 
Pitch pine 
Coulter pine Scotch pine 
Chinese arborvite Tamarack 
Eastern red cedar Southern white cedar 
Norway spruce European larch 
Balsam fir 
Incense cedar Red pine 
Dwarf juniper Japanese larch 


Western yellow pine 
Jeffrey pine 

Swiss stone pine 
Red spruce 

Black spruce 
Southern balsam fir 
Port Orford cedar 
Oriental arborvitae 
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o- .9 ft. 
White spruce 
Nordman fir 
White fir 


Digger pine 

Mugha pine ba 
Lowland white fir 

Alpine fir 

Cedar of Lebanon 


Sugar pine 

Northern white spruce 
Silver fir 

Douglas fir 


Blue spruce 
Mount Atlas cedar 


Umbrella pine 
Southern cypress 


Arranged in descending order of growth. Groups have same growth rate. 


INJURIES 


The hardwoods listed in Table 7 showed indications of winter 
injury. In most cases the portion of the stem above ground was 
killed back, but the root stock remained alive and sprouted each year. 
These species should be planted in warm sheltered sites and protected 
in winter. 


TABLE 7 

HARDWOODS SHOWING INDICATIONS OF WINTER INJURY 
Chinese cedrela Japanese walnut 
Yellow wood Magnolia 
Russian olive Royal paulownia 
Oregon ash Chinese cork tree 
Cryptomeria Oriental plane-tree 
Silver bell Bolleana poplar 
Pecan Black poplar 
Burbank royal walnut Oak-leafed mountain ash 
Butternut Pagoda tree 


English walnut 
INSECT INJURY 


The area with its great variety of food proved a haven for all 
kinds of insect pests. In 1919 the seventeen-year locust (Tibicina 
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septendecim) did considerable damage to the hardwoods. The females 
deposited their eggs in punctures made in the bark of the twigs and 
in the majority of cases these punctures became ideal infection courts 
for rot producing fungi. The fungi developed and usually killed the 
twigs by girdling them. One of the oyster shell scales occurred 
abundantly on many of the hardwoods and no doubt checked the 
growth of these species. Practically, all of the pitch pines and espe- 
cially western yellow and Jeffrey pine were infested by the pitch pine 
twig tortrix (Evetria constockiana). The needles on the twigs attacked 
by this insect turned brown and is probably one of the reasons for 
the retarded growth of western yellow pine which was badly infested. 
Apache pine, however, was comparatively free from attack. Japa- 
nese red pine and Scotch pine were infested by larve of one of the 
long-horned beetles (Acanthocinus obsoletus). The insects work be- 
neath the bark and in the case of red pine had killed several trees. 
One plot of Scotch pine was heavily infested and the majority of 
the trees killed. The white pines were badly infested by the white 
pine bark louse but the trees had shown no ill effects so far. Several 
of the Himalayan white pines had been killed by one of the white 
pine weevils and in others the leaders had been killed back. Insects 
proved a serious pest to both hardwoods and conifers and for this 
reason adequate control measures are essential to carry a project of 
this nature to maturity. 


TREE DISEASES 


The area was not without its fungus diseases. Apple cedar rust 
galls were present on red cedar and symptoms of a needle rust were 
found on Scotch pine, jack pine, and white fir. No serious damage, 
however, had been done. Here, too, control measures are essential. 


MECHANICAL INJURY 


As stated previously, many of the hardwoods and several of the 
conifers were injured when the grass around them was mowed down. 
Because of the long time involved in such an experiment, special 
precautions should be taken to guard against this type of injury. 

The crowns of the following species had closed in and the plots 
had the appearance of even-aged stands; Scotch pine, Austrian pine, 
white pine, pitch pine, northern and southern white cedar, red, Nor- 
way, and sugar maple. 
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The habit of growth of the conifers with the exception of Japa- 
nese red pine and mugha pine, ran true to form with but a single 
excurrent stem. These species, however, developed many stems from 
a single root system, red pine being the worst offender. Most of 
the hardwoods were deformed by insects. 

Owing to the several factors other than those of site affecting 
growth and mortality, and the short time the project has been under 
way, no attempt has been made to give a list of species in order 
of their adaptability to the region. The following species, however, 
have done well and their chances of success if planted in the region, 
are relatively high. In cases where mortality was due to poor planting 
stock or insect damage but the species was thrifty, it has been in- 
cluded. Several species which gave indications of better future de- 
velopment by their accelerated current height growth are also included 
in the list. 

Gingo biloba, Apache pine, Austrian pine, pitch pine, shortleaf 
pine, Swiss stone pine, white pine, tamarack, Japanese and European 
larch, white, black, red, and Norway spruce, eastern and Siebold hem- 
lock, Nordmans and silver fir, incense cedar, northern and southern 
white cedar, Chinese arborvite, dwarf and red cedar, golden retino- 
spera, Jeffrey, western yellow, Scotch, and Himalayan pines if insect 
infestation is not too heavy. Hardwoods as follows: black walnut, 
Caspian willow, sweet birch, European white birch, paper birch, gray 
birch, white oak, pin oak, black oak, swamp white oak, English and 
Scotch and American elm, white mulberry, red gum, boxelder, and 
sugar maple. This list comprises roughly one-fifth of the species and 
varieties tried out. 


JHE PHILOSOPHY OF THE FOREST* 


By CARLTON GORDON MuRRAY 
Forestry Student, ’29, Michigan State College 


Freedom! That is the key to the magnetic lure of forestry. In- 
dependence, danger, the brooding mystery of the forest, the strife of 
storm—all these things are closely interwoven with the forester’s pro- 
fession. These different elements all appeal in varying degrees to your 
true forester, thus welding a solid bond between members of the clan. 
When a group of foresters drift together at night in some little room 
where the air hangs blue with fragrant smoke, their talk is invariably 
linked with the profession. They talk of that burned-over area they . 
surveyed last summer, of the blearing heat waves that parched their 
faces, and the blackened stubs that cut their boots. They laugh and 
joke at the remembrance of the jolly nights in the French-Canadian 
village where the lights were bright and the company fair. They chuckle 
in good fellowship when someone brings back some of the old, tradi- 


*The JOURNAL is glad to give space to this contribution by a budding 
forester, even at the risk of criticism from the over-technical and prosaic 
members of our profession. Mr. Murray is a forestry student at Michigan 
State College who spent some time with the Forest Service both at the Michi- 
gan and Missoula National Forests. The essay printed here was awarded first 
prize in the Lawson Essay Contest, the only essay contest conducted by the 
college annually. The judges who adjudged this essay as the best submitted 
by any student at the college this year were N. W. Rockey, professor of Eng- 
lish at Kansas State Agricultural College; Dr. Edwin W. Bishop, pastor of 
the Plymouth Congregational Church of Lansing; and Professor Chester F. 
Kuhn, of the English department of Detroit City College. 

The JourRNAL commends this essay to all lovers of good literature, whether 
old or young, as a bit of descriptive forest literature, as a study in forest moods, 
and as an example of good English diction. An excerpt from Murray’s letter 
transmitting this essay may not be amiss. 

“As for my viewpoint of the profession as presented by the essay, I feel 
sometimes that I should apologize. At the time of writing, however, I made 
a canvass of my classmates and found that the large majority is studying 
forestry for essentially the same reason as I am. It is largely the love of 
the forest and the life from a more or less esthetical viewpoint. This may 
shock some of our older foresters, but it is true. 

“TI hope that this article will dispel to some degree the idea that forestry 
students are only a bunch of unimaginative, tobacco-chewing roughnecks.” 

Ep. 
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tional stories of the fireside. And, likely as not when the hours grow 
small and the air thick, one of the boys will burst forth with some 
mournful melody of the West, funny, crude, yet with a nearly im- 
perceptible note of sorrow creeping into its minor strains. Perhaps it 
will be some rhythmic chant of the lumberjack, the log driver, the 
picture of roaring white water, jamming logs, scurrying men, pikes and 
peavies. Again it may be one of those ballads of the North, free sav- 
age, crude—the North where the strange sky-beacons glow over the 
loneliness of a frozen land. 

They talk of the mountains and the prairies, of the many moods of 
nature, the storm, sunrise, the silken peacefulness of the night. 

They grow silent with unspoken dreams. Someone speaks of the 
West—Montana! 

“It is a wild mountainous country. The invisible spirit of the forest 
hovers over the wilderness everlastingly, from the time the first red rays 
of the young sun pierce the cool atmosphere above the towering peaks, 
until the calmness of the night overspreads the deserted hills and val- 
leys. All time is blended into a great harmonious motif. 

“Morning. The moist duskiness of the night still hugged the earth 
in its close embrace when we arose. Trees stood indistinct in the gray- 
ness. The air was cold and sharp after the warmth of the blankets. 
Smoke from the reluctant fire spiralled skyward losing itself in the tree 
tops. Away down in the timber the slow clang of the bells of the 
browsing pack animals cut the cool air. All was still but for the oc- 
casional jingle of the bells. 

“The western skies were dark with the night, in the east there was 
a pale rosy glow over the crest of Goatscape. It grew stronger even 
as I watched. The muffled sound of the stream below in the canyon 
filtered up. Straight into the morning rose the mist impregnated music 
of the stream. 

“Brilliant, brilliant ruby red were the skies beyond Goatscape. 
Only the sharply silhouetted form of the mountain hid the sun from the 
expectant world. 

“Somewhere up in the spruce a bird twittered—another answered 
presently. Silence for a moment. The sound of the river floated up. 

“And then—Day! The whole earth awoke with a burst of song. 
The sun filled the forests with its golden opulence. The dew drops on 
the herbage changed to pearls. The birds softened the air with their 
mellow-throated ‘Good Morning.’ The day had begun.” 
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“Yes,” nodded another dreamer of the wilds, “the mornings were 
glorious, but to me the nights have a fascination that is not equaled 
even by the wonder of the birth of day. The mountain night, lonely, 
beautiful! 

“The cold crescent of the moon casts its silver-blue sheen over the 
dark forms of the reticent hills. Close at hand the peaks thrust them- 
selves forward in die-like contrast. Below, the blueness of the valleys 
faded away into the night, except where the iridescence of the moon 
glittered on some solitary lake. The rays flashed back from the pond 
as if it were a diamond, sparkling and shimmering against a back- 
ground of purple velvet. 

“The very silence could be felt. 

“No sound disturbed it. The breezes slumbered and the voices of 
the night had not awakened. Hushed were the eerie little sounds of the 
woodland. 

“Stillness permeated the air with its being. 

“From somewhere back on the dark timbered ridges came the 
mournful wail of a coyote. It started low—raised itself into the night 
until it hung suspended by a thread. It trembled there and died. 
Softly, mysteriously, its echo whispered back from the lonesomeness. 

“Down the slope a deer stole like a specter through the shadows 
on the trail. A fawn lifted its soft muzzle, sniffed the cool air and was 
gone. There was no sound. 

“A gentle wind crept through the spaces of the night touching a 
tree tip here and there. The air grew keen. My blankets were down 
near the campfire in the spruces. It was warm there, and I dozed in 
the rough comfortableness of the blankets. Sleep would not come. By 
the moon-blur on the canvas, I could watch through half closed lids 
its progress through the heavens. 

“There was a gentle thudding sound near the tent, and I know that 
it was some long-eared rabbit making the thump-thumpity, thump, 
thump sound with his too large feet. 

“An old grandpa porcupine blundered into camp. I could hear 
him investigating any possible source of food. He wouldn’t be particu- 
lar and I was glad the bacon was safely hanging from a limb. 

“The blur of the moon at last passed away, and the night grew 
dark. A red glow from the embers of the fire penetrated the tent. A 
gust of wind eddied through the flaps bringing with it the spicy odor 
of wood smoke. The spruces moaned their funereal dirge—falling— 
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rising. Sometimes it was a chant, then the repetitive monotony of the 
theme would recommence. Falling—rising—sighing, everything was 
indistinct. I slept.” 

For a moment no one spoke, then: “Those are both pleasant 
scenes, morning and night. They are peaceful and hypnotic to the 
senses, but, as for me, the storm, force, might— they are life and action. 
Life is not placid, not easy. Give me the scene of actuality, storm! 

“I remember that I stood in the duskiness of that late afternoon 
resting from the mankilling job of climbing a tortuous mountain trail. 
Stretching to the south were the rough crags; beyond, the undulating 
plains rolled to the feet of the farthest range. The country lay like a 
huge, unreal relief map. 

“Tt was a gloomy scene. The sun had disappeared beyond the 
rim of the waiting peaks, leaving in its place a sky devoid of light. 
Dark, heavy, somber clouds hung in languid lethargy. Those in the 
south touched and blended with the cloak of purple mistiness which 
draped itself over the mountain country at sunset. 

“The trees nodded as if in accord with the gentleness of the sighing 
breeze. Sighing, sighing, sighing, muffling with a cloak of clinging 
gentleness its edge of steel. 

“A single prolonged beat of the war drum! A vibrating rumble—it 
came from the southern blackness. Silence! The tensity of waiting, 
expectant silence filled the air. 

“The remaining light faded—faded—faded. The heavens grew 
black, thick and sinuous with the ugliness of the suspended storm. 

“A white spearing splinter of lightning flashed earthward from the 
murkiness. A burst of roar shook the earth in its jaws. The wind 
awoke with a fiendish scream of triumph. The mountains trembled in 
dumb silence. 

“The moment was at hand! 

“The storm had burst in all its savage magnificence. 

“The roar, the crash of the thunder’s symphonic batteries over- 
loaded the air with ear-dinning shocks. Above reigned the shrill cres- 
cendo of the winds hysterical siren. It threw the trees into wild, dis- 
maying confusion. The gnarled, rheumatic limbs tossed, waved. They 
groaned, cracked, and whined in their pain. 

“The storm tore at me with eager, clutching fingers. My will was 


as nothing against it. It clutched! It fought! It held me back in its 
unresistible strength. 
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“The lightning, piercing, blinding, sizzling, snapped at me from 
northward scudding clouds. 

“It was conflict ! 

“It was war with the living elements of God!” 

Conflict, peace, the mightiness of the storm, the serenity of the 
night ; these moods of nature grasp the soul of the forester and carry 
him on into the world of his work. 


REVIEWS 
Principles of Soil Microbiology. By Selman A. Waksman. The Williams 

& Wilkins Company, Baltimore, Maryland. 1927. Pp. 897, Plates 19. 

Dr. Waksman, who is one of the leaders in soilsmicrobiology not 
only in the United States but in the world, has brought together in 
this large volume an immense amount of information from a multitude 
of sources and illuminated it with his own keen and broad understand- 
ing of the subject. The book is a collection of the facts about the 
micro-organisms of the soil, a study of the literature, an interpretation 
of the facts, and an indication of further lines of investigation needed. 
It is intended to be of service to soil scientists and also to plant physi- 
ologists, pathologists, bacteriologists, and the student of agriculture. 
The microbiology of forest soils is not treated specifically but only 
occasionally and incidentally as certain workers have investigated cer- 
tain phases of the subject in forest soils which fit in with the general 
character of the book. This does not mean, however, that there is not 
a vast fund of information useful to the student of the relation between 
forests and soils in the discussions of methods and of organisms and 
processes which are directly or indirectly applicable to the study of 
forest soils. 

A classified list of books for reference in soil microbiology is 
found in the first few pages. The four parts into which the subject 
matter is divided include: 

1. Occurrence and differentiation of micro-organisms in the soil. 

2. Isolation, identification, and cultivation of soil micro-organisms. 

3. Chemical activities of micro-organisms. 

4. Soil microbiological processes and soil fertility. 


It is impossible in a book of this size to attempt to review its con- 
tents in any detail. Even the table of contents occupies eight closely 
printed pages. The importance of micro-organisms in the soil is well 
indicated first of all by their abundance. In one gram of the surface 
layer of a forest soil, there have been found 1 million yeast cells, 47 
million pieces of fungus mycelium, and 2,747 million bacteria. About 
half of these numbers were found at a depth of 10 centimeters and one- 
seventh at 20 centimeters. The organisms discussed include bacteria, 
which are the most important, soil alge, soil fungi, soil actinomyces, 
protozoa, and the soil fauna of worms, molusks, insects, etc. 


IIO 
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Some of the chapter headings indicate subjects which are inevitably 
closely related to the problems of forest soils. These include, bacteria 
capable of decomposing celluloses, cellulose decomposition by fungi, the 
chemistry of decomposition of non-nitrogenous organic matter by soil 
micro-organisms including celluloses and lignins, the physical-chemical 
role of organic matter in soil, the transformation of organic matter in 
the soil, microbiological analysis of soil as an index of soil fertility, and 
the influence of environmental conditions and plant growth upon micro- 
organisms and their activities in the soil. 

Each chapter is supported by numerous footnote references to the 
literature of the subject. Among these may be found thirty-five or 
forty which refer specifically to investigations of forest soils. 

The book as a whole fills a need in bringing together the informa- 
tion on this phase of soil science. It will well repay reading and study 
by any forester who is interested in the problems of forest and soil. 

J. Kirrrepce, Jr. 


End-Matched Softwood Lumber and Its Uses. Report on End-Matched 
Softwood Lumber of the National Committee on Wood Utilization. U.S. De- 
partment of Commerce, Government Printing Office, Washington, 1927. 
This is the second report of a series on the marketing and use of 

lumber and is a product of the National Committee on Wood Utilization 

of the Department of Commerce. End-matching has a distinct bearing 
on the closer utilization of trees and consequently a bearing upon for- 
estry and conservation. Briefly, end-matching is a process of providing 
the ends of boards with tongues and grooves. It is already a common 
practice in the manufacture of hardwood and some softwood flooring 
and it has made possible the utilization of very short pieces and odd 
lengths. End-matching of boards for sheathing, sub-floors, concrete 
forms, etc., is recommended in the bulletin. The combination of end- 
matching and side matching gives the manufacturer an opportunity to 
- cut and sell odd lengths, because the matched joint supplies sufficient 
strength in most cases to make nailing directly over joists, studs or 
rafters unnecessary. In cutting even lengths, that is, lengths in multi- 
ples of two feet, the lumberman is forced to waste a considerable 
amount of lumber in the aggregate; this would be saved by end-match- 
ing. End-matching, according to the bulletin, has advantages for all 
concerned—the manufacturer, distributor and consumer. End-match- 
ing is one of a number of practices the adoption of which will un- 
questionably make our virgin timber supplies last much longer than the 
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present rate of consumption would indicate; and certainly they are all 
to be recommended. Once we adjust our mind to their use they cause 
no inconvenience of consequence. 

On page 10 of the bulletin are a few amazing statements with 
which the reviewer cannot agree. To quote: 

Unlike many other construction materials, lumber does not lend itself 
readily to advertising. With the exception of very few items; it has no special 
“talking points.” A board, for example, is merely a piece of wood having 
length, breadth, and thickness. For plain lumber, therefore, the distributor has 
a narrow range of selling arguments for the product he handles. 

Think of it! Lumber is difficult to advertise and it has no special 
selling points. It has become such a common object that we have never 
thought it might have some virtues. Certainly this is an admission of 
the low estate to which the lumber industry has come. Talking points 
are never necessary when there are no competing materials. It is only 
when the vendor of a substitute breaks into the field with “talking 
points” for his product that we begin to feel the need for talking points 
for the older material. For centuries wood has been the most impor- 
tant, and often the only building material available. It has served man- 
kind exceedingly well in peace and in war, and yet, in all this time 
we are told we have discovered “no special talking points.” For the 
natural uses for which lumber is recommended no other material can 
boast of such a strong combination of talking points, and on top of it 
all, the supplies of lumber are inexhaustible if we handle the forest as 
acrop. For talking points for lumber one need go no further than the 
little booklet, The Story of Wood, five hundred thousand of which 
are being distributed this autumn by the National Lumber Manufac- 
turers Association. Too many lumbermen and consumers are still in 
the habit of seeing nothing more than length, breadth and thickness in 
a board, and cannot visualize the finished products. Steel mills do not 
advertise sheets, bars and plates to the consumer but dishpans, auto- 
mobiles and ships. There are plenty of talking points and enough of 
romance in a board to make the advertising copy writer of imagination 
weep for joy. EMANUEL FRITz 

Forests of Finland. “The Forests of Suomi (Finland),” Yrjo Ilvessalo, 


Helsinki, 1927. Reprinted from “Communicationes ex Instituto Quaes- 
tionum Forestalium Finlandie Edite II.” 


Yrjo Ivessalo is responsible for a most interesting publication on 
a survey of the forests of Finland carried out during the years 1921 to 
1924, with a summary in English. 
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This document covers the work in detail and a careful study of 
it will be of value to anyone concerned in forest surveys of one kind or 
another. 

1. The purpose of the forest survey was to complete the inventory 
of forest resources of Fnland. The whole country, about 133,000 
square miles was covered, and all lands were classified. 

2. The work was carried out on the following lines: 

(a) Trial surveys were made to study the most suitable methods 
for carrying out the work; a plan of work in minute detail was based on 
this preliminary study. 

(b) The classification of lands and topographic data were based 
on a general land survey, lines being twenty-six kilometers apart, ex- 
cept in two smaller provinces where lines were thirteen or ten kilo- 
meters apart. 

(c) Estimates of volume of growth and related data were based 
on accurate measurements on mathematically selected plots, plots were 
carefully measured, each tree being calipered and special care being 
taken with boundary trees. 

(d) Tor Jonson’s method was used in calculating volumes of 
trees, though his form point method was found unsuitable; general 
form class figures were used for various types and species. 

(e) Comparisons were made between the data from the plots with 
the corresponding ocular estimates on the plots, so that, by calculating 
coefficients of correlation between the two, it was possible to adjust the 
ocular estimates over the line survey in general. It was found that 
these adjustment, or correction, factors varied for different surveyors, 
different times of years and different densities of stand. In general, it 
was found that there was very close correlation between the data from 
measurements and data from ocular estimates. Mathematical statistical 
methods were used in the preliminary study to determine the distance 
between the survey lines necessary for the required accuracy. The idea 
was to complete the whole survey as quickly as possible as was con- 
sistent with necessary accuracy, the basic principle being that the per- 
centage of area covered by a survey may be proportionately smaller as 
the area surveyed is greater or more homogeneous. 

The same methods (in particular the calculation of standard 
error), were used in checking the accuracy of the work when com- 
pleted. Whenever it is a question of surveying a large area, regional 
variations may occur which give rise to systematic differences between 
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the various survey lines throughout the area covered and these sys- 
tematic differences must be eliminated in calculating the standard error. 

Various methods of eliminating this systematic error, from the cal- 
culation of standard error, were used in Sweden, Norway and in 
previous work in Finland, with varying degrees of satisfaction. Linde- 
berg develops special formulz for eliminating this systematic error and 
these were used in calculating standard error. This method of checking 
was applied to distribution of land areas, growing stock and annual 
growth, composition of forests,. distribution of age classes and number 
of trees. 

The application of these statistical methods showed that in general 
the results were very satisfactory and further, that lines half the dis- 
tance apart would have given results not perceptibly different from 
those obtained and with a not much less degree of accuracy. 


W. G. WRIGHT 


Traité de Sylviculture par A. Poskin, Ingénieur Agronom, Ingénieur 
forestier, Professeur 4 I’Institute Agronomique de l’Etat, Directeur de 
la Station de Recherches forestieres, 4 Gembloux. Jules Duculot, Ed. 
Gembloux, 1926. 

This well illustrated book of 439 pages and five parts is written 
primarily with Belgian conditions in mind. It has a brief preface 
from the pen of N. I. Crahay, Director General of Waters and Forests 
of Belgium. 

At the very outset in his introduction, Professor Poskin, speaking 
of the usefulness of forests, makes a statement that might well be 
imprinted on the American mind—‘Forests that are the most productive 
of wood are often the most protective and vice versa.” 

Belgium produces less than one quarter of the wood it needs and 
the general purpose of this book is to make known the advantages of 
forests and to encourage the increase of their yield. 

The approach is typically that of a professor lecturing to his 
students, thirty pages of brief definitions and general statements bear- 
ing on tree growth and following this he deals with the principal 
species in the form of brief, systematic monographs of each. Except- 
ing for a brief, informative treatment of management, utilization and 
protection in Part V, the author devotes the main part of the treatise 
(Parts II, III and IV) to the art of silviculture, about equally divided 
between artificial establishment of forests and the treatment of forests. 
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He acknowledges the influence of the French school and his book par- 
takes somewhat of the nature of Jolyet’s “Sylviculture.” 


Throughout there is a thoroughness of treatment of each subject, 
but in well condensed form. Material has been gathered from many 
sources, including publications from all the principal countries active 
in silvicultural operations. Examples and illustrations are chiefly of 
Belgian conditions. 


In the part dealing with seeding and planting, the discussion of 
natural and artificial fertilizing of poor forest soils may be of interest 
to American experimenters. In certain parts of Belgium, notably the 
Campine, artificial fertilizing is considered indispensable in forming 
good stands. The condensed description of planting sites and recom- 
mendations therefor are excellent. Seedling stock is preferred for 
pines but transplants in the case of spruce and of hardwoods. 

Methods of natural regeneration are very simply described and 
likewise cultural measures, such as cleanings and thinnings. One would 
welcome more data as to volumes removed in various fellings, as in the 
shelterwood method and in thinnings, but the presentation is clear and 
well condensed. The application of methods to the species in Belgium 
is also given. 

This book gives an excellent picture of the art of silviculture in 
Belgium and is a valuable addition to forestry literature. 


S. N. Sprine 


Chemistry of Cellulose and Wood. Schorger, A. W. Pp. 596. McGraw- 
Hill Book Company, New York, 1926. 


During the past year or two, four books have appeared which are 
worthy of study by all foresters engaged in scientific pursuits. Particu- 
larly do these books recommend themselves to those who are interested 
in forest utilization. From a professional point of view, it is regret- 
table that none of these books have been the work of foresters. On the 
other hand, it is gratifying to know that two of them are American 
contributions, namely, The Chemistry of Cellulose and Wood, which is 
the basis of this review, and The Chemistry of Wood by Hawley and 
Wise. The third book is a German contribution by Fuchs entitled 
Chemie des Lignins, while Thaysen and Bunker in England have fur- 
nished us with Microbiology of Cellulose, Hemicelluloses, Pectin and 
Gums. 
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The aim of Schorger’s book, as stated in the introduction, is to 
cover completely the scientific and empirical data available on the chem- 
istry of wood. That the author’s aim was realized is indicated by the 
fact that probably some 2,500 to 3,500 titles are reviewed and the data 
critically analyzed. This in itself is a stupendous undertaking. 

In using this book as a reference, the reviewer has at times wished 
that the interpretations and conclusions dealing with any particular 
phase of the general problem might have been a little more concrete—a 
little more final. It is realized, however, that it will probably be many 
years before this Utopian condition will be reached and that the author 
is to be complimented rather than criticized for not becoming dogmatic 
after his many years of study of the chemistry of wood. Dr. Schorger 
himself calls attention to the fact that the chemistry of wood is sur- 
rounded by a mass of data largely speculative and in need of weeding, 
but the information is so indefinite that he who performs the operation 
at this stage may later awake to the impressing fact that the grain 
rather than the tares have been uprooted. Categorical statements, how- 
ever desirable, have accordingly been largely avoided. 

In the reviewer’s opinion, the book really falls short of the mark in 
but one respect* and that is in connection with a discussion of the col- 
loidal state of wood and cellulose. Colloid water is considered in con- 
nection with gelatinized cellulose and briefly elsewhere, but there is no 
comprehensive discussion of the principles of colloid chemistry as they 
might apply to cellulose and wood. While it is true that such a discus- 
sion might of necessity be largely speculative, yet sufficient work has 
been done in the colloid chemistry of cellulose and wood to serve as a 
foundation. 

Anyone who has followed the literature dealing with the chemistry of 
cellulose realizes how difficult it has been to accumulate even a small 
body of facts concerning cellulose with any definite assurance that 
they were facts and not fallacies. We now have in this book under 
one cover a digest of the chemical status of cellulose and wood, and it 
should serve to stimulate and simplify researches in this field. Dr. 
Schorger has in a sense been the pioneer who blazed the trail in order 
that many may safely follow. 


H. Scumitz 


* Hawley and Wise also failed to discuss this tremendously important and 
interesting phase of the subject. 
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Manual of Forest Insects, Peirson, H. B. Bulletin No. 5, Maine Forest 
Service, Augusta, Maine, 1927. 


Timberland owners have learned through bitter experience that 
stands of timber both young and old may have their value greatly im- 
paired if not reduced to zero by the ravages of forest insects. Witness 
the well-known effect of the white pine weevil on young stands of 
white pine and of the spruce bud-worm on stands of balsam fir and 
spruce. Foresters are beginning to appreciate the fact that these 
enemies of forest trees must be reckoned with because their ravages 
stand out like a sore thumb and because the timberland owners are ask- 
ing foresters embarrassing questions about insect injuries and what to 
do about them. For these reasons if for no others, the “Manual of 
Forest Insects” by H. B. Peirson of the Maine Forest Service is a 
most welcome addition to the literature on this subject. It is written 
with specific reference to the insect enemies of Maine’s most important 
timber trees. Since, however, these trees are native to a much wider 
territory than Maine’s boundaries, the bulletin is of more than local 
interest. The subject is discussed in an interesting way. The main 
theme is prefaced by short discussions of the physiological phenomena 
of tree growth in order that the reader may better understand the effects 
of insect attacks on trees, and of the various causes of the death of 
trees such as fungi, physiological agencies, and animals. Then follows 
some general information about insects such as the fact that over 600,- 
ooo different species have already been described and that there is 
hardly a thing made or grown which is not subject to insect attack. 
A few pages are given to the reasons why insects are increasing such 
as the increase in the area of pure stands of timber, making food con- 
ditions more favorable for their development, how insect outbreaks 
start, why insect outbreaks die out, and how to recognize an outbreak. 

Then the publication goes into the main theme which is a descrip- 
tion and life history when known of the insects that attack the prin- 
cipal forest trees and better still the methods which should be followed 
in combating them. The author does not confine himself to control 
methods which would be feasible only for shade or ornamental trees 
but injects into the discussion wherever possible suggestions for con- 
trol through forest management. His personal familiarity with parti- 
cular insects is shown in the discussions of the round headed borers, 
the pales weevil, the larch case bearer, the bronze birch borer, the 
mound building ants, the white pine weevil, and the spruce bud worm. 
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Readers will find the control methods for these insects extremely inter- 
esting and instructive because the author is an authority on the subject. 
He is particularly well qualified to discuss the spruce bud worm be- 
cause of several years of intensive study in which he was aided and 
abetted by the large timberland owners of northern Maine. Briefly, the 
control measures advocated are short rotations for all stands containing 
over 35 per cent balsam, clean cutting of balsam in logging operations, 
maintenance of mixed growth in the stand when possible, the mapping 
of areas where outbreaks are likely to occur, such as those running 
heavy to fir whose crowns are becoming dominant in the stand, and 
the prompt clear cutting of an infested area as soon as it is discovered. 
Last but not least, the bulletin is well arranged, completely indexed, il- 


justrated by nine plates, and is very readable. CRT een 


Forest Fires in Belgium during 1926. Anonymous. Bulletin de la Societe 

Central Forestiere de Belgique. 34 (4): 158-159, 1927. 

During 1926 there were 96 forest fires which burned a total of 410 
acres of Belgian forest. (The forest area of Belgium is about 1,321,- 
240 acres.) There were fires in every month except July; April leading 
with 39. Human carelessness is charged with 28 fires, railroads 34, 
and unknown 34. One fire in privately-owned coppice covered 123 
acres, or 30 per cent of the total. Damage from all fires was valued 
at 94,266 francs. The greatest area burned was in coniferous high 
forest—188 acres, with coppice second—185 acres. Only 7 acres of 
hardwood high forest were burned over. Climatic conditions are 
given full credit for causing 1926 to be an easy fire year. In 1920 
there were 123 fires, in 1921—987, in 1922—235, and in 192339. (No 
figures have been published in this journal for 1924 and 1925.) 

H. T. GisBorNE 


Studier 6ver barrtradsplantans utveckling i rahumus. (Studies of the devel- 
opment of coniferous seedlings in raw humus.) I. Betydelsen av 
kvavemobiliseringen i rahumustacket for tall-och granplantans foérsta 
utveckling. (The significance of nitrogen mobilization in the raw 
humus cover for the first development of the pine and spruce seedling.) 
By Henrik Hesselman. II. Mykorrhizans utbildning hos tallplantan i 
olika rahumusformer. (The formation of mycorrhiza on pine seedlings 
in different forms of raw humus.) By Elias Melin. Meddelanden fran 
Statens Skogsférséksanstalt. Hafte 23, Nos. 6-7, 337-494, 69 fig. 2 pl., 
Stockholm, 1927. 


These two studies serve as admirable sequels to Hesselman’s monu- 
mental work, “Barrskogens Humustacke” which appeared a year ago, 
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- and indicated the great importance to reproduction of nitrogen transfor- 
mation in the humus cover. While not necessary for establishment of 
reproduction, nitrification aids in the development of seedlings and in 
making them so firmly established that they may withstand successfully 
the removal of the parent stand and the violent changes which then 
take place in their environment. 

In the present papers the study of the comparative merits of dif- 
ferent forms of raw humus and humus constituents as a growth medium 
for seedlings was carried out by a controlled experiment, the nitrogen 
aspects of which are presented in the first paper. Plant pots were filled 
two-thirds with sand and one-third with the humus to be tested, and 6 
pine (Pinus sylvestris) or 6 spruce (Picea excelsa) were planted after 
preliminary germination in sand. After from one to three years growth 
in an open green house under carefully controlled conditions, the seed- 
lings were separated from the soil, examined and photographed. No 
weighings were made. The more important conclusions are as follows: 


~ I. Raw humus which rapidly becomes nitrifying when opened to 
the light developed good plants with vigorous root systems and well- 
developed mycorrhiza. 

2. In any given raw humus sample the “F” (decaying) layer 
exhibits more rapid nitrogen transformation and develops better plants 
in every way than the underlying “H” (humus material) layer. 

3. Good raw humus infected with nitrifying soil can grow good 
plants. Poor raw humus upon which such inoculation has no detectible 
effect permits but poor development of seedlings and mycorrhiza. 

4. Raw humus from old spruce stands gives rise to poor plants, 
but the same after being exposed to the sun in openings is capable of 
growing vigorous plants with well-formed mycorrhiza. 

5. Birch leaves improve spruce raw humus. 

6. Decaying wood gave rise to poor plants with weak mycorrhizal 
development. 

7. There seems to be a close correlation between the size of the 
shoot and nitrogen mobilization, especially nitrification, but the general 
development of a seedling seems to depend not only on this, but also 
on mycorrhiza formation. 


It would appear from these potted experiments that most raw 
humus is not so intrinsically bad if the physical conditions of the en- 
vironment are favorable. Seedlings will grow in raw humus, but their 
establishment is precarious. Young forest has invariably better nitri- 
fication than old stands as was demonstrated on the Harvard Forest last 
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fall. To maintain the youthful vigor of the soil throughout the life of 
the stand by careful thinnings at suitable intervals is the task of the 
silviculturist who would secure the best production and save delays 
in natural reproduction due to stagnating plants. In the case in- 
vestigated the disintegration of spruce raw humus following opening 
seems to have been very rapid. There is extreme variation in different 
places. Barrington Moore? found that such humus changed very 
slowly on Mt. Desert Island, but this humus was from an old spruce 
stand which had been dense during its entire life. Hesselman’s results 
with decaying wood from rotten logs recalls the recent work of 
Eide? and Mork? regarding the occurence of spruce seedlings 
on rotten logs in northern Norway. Mork found few mycorrhiza 
in raw humus and more in rotten wood, and concluded conditions were 
more favorable to their formation on the logs, where, therefore seed- 
lings should survive best. He made no pot cultures. The present 
paper appears to refute this in that the poorest mycorrhiza were found 
in rotten wood, and seedlings made the poorest growth there. That 
rotten wood is at times favorable to the establishment of seedlings, 
but not good for survival, is also the experience of the reviewer and 
others in New England. But the physical conditions of the environ- 
ment were not the same in these studies and comparisons must not 
be relied upon. Hans Glomme in an unpublished study has found 
great differences between red and black rotten wood in these respects. 

The second paper by Melin, which belongs to the same study, 
treats of the mycorrhiza which were found on the roots of the seedlings 
taken from the pots. Without going into too great detail it will be 
recalled that Melin distinguishes two main classes of mycorrhiza, the 
true, which are symbiotic and supposedly beneficial, and the pseudo- 
mycorrhiza, which are parasitic and may at times be very injurious to 
the plant. In studying the seedlings from different humus samples, it 
was found that the pseudo-mycorrhiza were most prevalent in the poor- 
est humus, i.e. the humus in which nitrification was lowest. In the 
control with pure sand only and watered with distilled water, 97 per 


*Moore, Barrington: Influence of certain soil and light conditions on the 
establishment of reproduction in northeastern conifers. Ecology 7 (2): 217, 
1926. 

* Eide, Erling: Granskogens foryngelsesforhold i Namdalstraktene. Medd 
fra Det Norske Skogsforséksvesen, Hefte 7, 1926. 

*Mork, Elias: Granskogens foryngelsesforhold i Namdalstraktene. Ibid 
Hefte 8, pp. 40-70, 1927. 
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cent of the roots were covered with this false form. There seemed 
everywhere to be a strong connection between nitrification and the 
abundance of beneficial mycorrhiza. Rapid nitrification, besides directly 
benefiting the plants, favors the development of helpful mycorrhiza, and 
when the roots are covered with these, there is no room for the false 
kinds to attack. All things combine to make nitrification in the humus 
a very important factor in production and in the success of natural 
reproduction. It may also account for the behavior of planted stands, 
or especially seed spots. 

The uncertain part of all these very careful studies is whether they 
will apply elsewhere, and how strongly factors such as varying tempera- 
ture, evaporation, available moisture and radiation affect the results. 
Conditions were uniform for all the experimental pots in the green- 
house; but would the results have been comparable, had all the pots 
been kept at a lower temperature, for example? It is certain the con- 
ditions could not have been the same as in humus im situ in the forest. 
The question is, how great is the influence of this difference? It is one 
of the problems which must be answered before results such as these 
can be applied with certainty. It is to be hoped that a painstaking 
evaluation of the physical factors by instrumentation or otherwise may 
clear up this point. So far European forest ecologists have not paid 
as great attention to instrumentation as many American workers. Their 
co-operation with the soil biologist would be of the utmost value. 

Both papers are excellently presented and published; the paper, 
typography and illustrations, particularly the colored plates, are of a 
quality and completeness found altogether too rarely in scientific publi- 
cations in this country. In short, the presentation is worthy of the sub- 
ject matter and vice versa. To the reviewer’s knowledge the reports 
of this forest experiment station are leaders in the technique of publi- 
cation. Both papers are provided with very complete German résumés, 
and titles to the numerous illustrations are also given in German. 

Henry I. BALDWIN 
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A GIANT JNCREMENT BORER 
By B. H. Paut, Forest Products Laboratory 


~ 

What is presumably the largest increment borer in the world has been 
developed at the United States Forest Products Laboratory, Madison, Wis- 
consin, under the direction of J. A. Newlin, Chief of the Section of Timber 
Mechanics. The primary purpose of this borer is the extraction of cores all 
the way from the bark to the pith of very large trees; hence its extraordinary 
length, six feet. Another important object is to secure cores of convenient 
size for making rapid specific gravity and moisture determinations of the 
wood; hence the tool’s formidable diameter, one and one-half inches at the 
cutting end. The inside diameter is enlarged to one and nine-sixteenths inches 
beginning three-fourths inch from the cutting end to facilitate removal of the 
core. 

The pitch of the threads is such that one and one-half turns are sufficient 
to force the borer into the wood one inch. 

The greatest innovation in the design of the borer as compared with that 
of the original Swedish instrument after which it is patterned lies in the so- 
called ‘“reamers,” which are located three inches back from the cutting edge 
and consist of chisel-like teeth which enlarge the hole made by the borer. 
The reaming eliminates friction along the rest of the barrel of the instrument. 
The chips cut by the reamers are thrown inside the barrel and are removed by 
means of a long-handled disc scraper before any attempt is made to extract the 
core. Hence the core must be taken out in sections a little less than three 
inches long. 

The core extractor is a three-pronged device which fits tightly over the 
core. It is connected with the barrel by a rod which is locked in position by 
means of a cross piece fitting into notches at the outer end of the instrument. 
A backward twist breaks the core at the cutting edge. A clean break is fa- 
cilitated by making a short bevel on the inside of the cutting edge, thus causing 
the core to be clamped tightly in the barrel back to the point of enlarged bore. 
According to Mr. Newlin, the proper shaping of the tool in this respect has 
much to do with its success or failure in securing a clean breaking off of 
the core. 

In order to start this large borer into the wood a preliminary cut must 
be made. To insure a complete core, a special tubular cutter is driven into 
the wood a distance of about an inch; it is then removed and the borer in- 
serted in its place. Another way, if the outermost part of the specimen can 
be dispensed with, is simply to bore an auger hole to a depth of about an 
inch, or sufficient to engage the threads firmly. 

The finished tool is equipped with a ratchet handle and can be operated 
by one man. ‘ 


122 


NOTES 123 


S== 


CHIP REMOVER 


Section A-A* 
Section 8-3" 
GIANT INCREMENT BORER 


M7860 F 


~ Tue First COMMERCIAL ForESTRY CONFERENCE 


By EMANUEL FRITZ 


The First Commercial Forestry Conference, held in the Gold Room of 
the Congress Hotel in Chicago, November 16 and 17, 1927, was the first for- 
estry meeting planned, sponsored and conducted solely by business men and 
solely in the interest of private or commercial forestry. The total registra- 
tion exceeeded three hundred men and several women, most of whom attended 
all of the sessions. 

Of foresters there were about forty, many of them in the lumber industry. 
There were over fifty additional lumbermen who are principally large owners 
or representatives of large owners of timber land. The remainder included 
representatives of many industries or public organizations interested in forests 
or forest products—railroads, pulp and paper, wood-using industries, stock 
raisers, and others. 
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The conference was planned, arranged and sponsored by the Chamber 
of Commerce of the United States and is in line with its conclusion that the 
better management of our forests is a problem of fundamental national im- 
portance and to make effective a number of principles established by a refer- 
endum vote held in 1923 by the Chamber’s national membership. The follow- 
ing appears in the Chamber’s announcement of the meeting: 

“American business stands on the threshold of a new industry—Commer- 
cial Forestry—the business of growing crops of timber by private enterprise. 

“Many companies and individuals in every part of the United States are 
investigating the possibilities and practical application of forestry measures, 
and some have already taken steps to perpetuate individual wood-using indus- 
tries. Important as these cases are, much more must be done to maintain re- 
gional and national timber supplies and to use profitably land otherwise unpro- 
ductive. 

“To arouse the interest of the public, to extend state and federal co-opera- 
tion, to stimulate and encourage forest owners, and to demonstrate the ability 
of private enterprise to handle its own responsibilities, the National Chamber 
of Commerce has called this Commercial Forestry Conference—the first of its 
kind to be held in this country.” 

The program of addresses follows this brief account of the conference. 
It is evident that the speakers include the leading lumbermen of the country, 
it is equally obvious that this was purely a business man’s meeting. Sincerity 
characterized the expressions of each speaker. Some of the speakers spoke 
in forestry terms, much as would a forester. There may have been a cynic 
in the audience who distrusted the motive behind the meeting, but he forgets 
that no normal man can talk forestry so glibly and be so evidently familiar 
with its aims without absorbing the spirit. Once a timberland owner grasps 
the idea and spirit of forestry, and overcomes the antagonism engendered in 
him by propagandists, he is certain to investigate its possibilities with an open 
mind. The very fascination and difficulty of the problem is bound to whet 
his pioneering instinct anew. Unfortunately lumbermen have been too much 
occupied in the past with the gigantic problem of harvesting the timber and 
coping with harassing financial problems. Although lovers of the forest, they 
have never really learned its great and fascinating life history. It was natural 
therefore that others should concentrate on this phase and bring the story to 
them. And now, we find a large number of the leaders of the lumber in- 
dustry versed in forestry aims and principles and conducting a meeting to dis- 
cuss ways and means to assure the success of commercial forestry. 

A few of the lumbermen who addressed the meeting spoke with enthusi- 
asm of the possibilities forestry may hold for them, others on the program 
spoke more moderately, but emphasized the need for investigating the for- 
estry possibilities on each individual tract of timber or cut-over land, and that 
forestry must now be “sold to the public” to make it possible for private 
capital to engage in its practice. 

The general chairman of the meeting was Mr. E. G. Griggs, one of the 
leading lumbermen of the Douglas fir region. In the opening address Mr. 
William Butterworth, Vice President of the National Chamber of Commerce, 
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characterized this an unselfish meeting, called, not for a class or a territory, 
but for all. The business man, once despised, he said, is now respected in 
Washington, and he can be depended upon to demonstrate his ability to obtain 
adequate forest regrowth. 

Mr. Griggs, as general chairman, delivered the keynote address. He char- 
acterized forestry as a vital subject—the life-blood of his own region. He 
said, in part: “We have had enough of hot air, we must now get our feet on 
the ground. We are here to study facts to wake the people up to save the 
industry. Forest owners are now keenly interested in forestry. They want 
to perpetuate their industry, if it is possible. For years they have developed 
men and organizations to solve the usual problems of their industry, and now 
they have this new problem. The most discouraging thing, however, is the 
lack of reciprocal public spirit and interest to make conditions for the practice 
of forestry tolerant. The time is about gone when commercial forestry must 
be sold to the owner—it must now be sold to the public to make it possible.” 
In closing Mr. Griggs struck at sentimentalists, propagandists and non-owners 
of timber for assuming leadership in telling the lumberman what he must do, 
and added, “It is time for lumbermen to take the leadership—heretofore the 
leaders owned no timber, and no mills, and paid no taxes. You lumbermen 
and pulp men must go home and make yourselves the forestry leaders of your 
communities. As pioneers we established this business—is it worth fighting for?” 

In his paper, Colonel A. C. Goodyear, whose company is investing a large 
sum annually in reforestation, stressed his belief that forestry will never be 
practiced generally and continually unless it pays. The handicaps, he said, 
are many, though the very difficulties will tempt some to pioneer its possibilities. 
Future profits, he said, are doubtful. “Reforestation is an adventure for the 
enthusiasts. Even the most enthusiastic of those now practicing forestry, 
wonder at their own enthusiasm.” 

Mr. J. W. Watzek, Jr., whose company is also one of a group practicing 
forestry in the South, said that it is not a simple matter to place an operation 
on a sustained yield basis. “There are areas,’ he said, “that cannot be so 
placed by private enterprise. Federal and local governments should do it in 
such cases, because they will benefit through intangible profits. Reforestation 
has not yet been practiced long enough to prove its success or failure. The 
fact that it is a success in Europe is no proof that it will be a success in this 
country. The conditions are not the same.’ Mr. Watzek, discussing the 
steps necessary after it has been determined to look into forestry possibilities, 
added, “There is required first a most careful and complete survey. If this 
survey is favorable, the owner must look into many other things—annual re- 
investment of money from the liquidation of the old growth for fire protec- 
tion, planting, etc., and annual interest charges on the value of the land. It is 
of the utmost importance to keep the annual investment charges down.” 

Mr. Donald McDonald outlined briefly the reforestation program of the 
redwood operators in California. He reported eighteen operating companies as 
carrying on planting and other forestry measures. Five others are considering 
similar steps. The annual plantings, he said, are exceeding the acreage de- 
nuded by those practicing forestry. Mr. McDonald called the annual cost of 
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forestry an “insurance premium for a perpetual industry,” and it makes, he 
said, “a more friendly attitude of local people and may prevent arbitrary 
public action against the industry as a whole.” Digressing somewhat, he said, 
rather feelingly, that the “United States as a whole never enjoyed such a long 
period of prosperity while at the same time the lumber industry has been con- 
tinually in a depression”; and “We can’t practice forestry by talking from 
the platform, or reading papers, or writing for the newspapers. There must 
be money forthcoming from the sale of lumber to carry ‘on forestry.” 

Mr. R. A. Long’s paper was read by Mr. J. D. Tennant, Vice President, 
Long-Bell Lumber Company. Mr. Long emphasized the fact that for another 
generation the lumber industry will be dominated by virgin timber, thus add- 
ing to the difficulty of the forestry problem. 

Mr. Alex K. Sessoms, of Cogdell, Georgia, referred to the cut-over lands 
of the South as problems no longer, but as great possibilities to their owners. 
He dwelt at some length on the profit of turpentining of young yellow pine timber. 

Mr. George N. Ostrander spoke in a most matter-of-fact manner of the 
forestry work of Finch, Pruyn and Company, of Glenns Falls, New York. The 
tract being placed under forest management embraces over 200,000 acres, pro- 
duction being primarily for the company’s pulp mills. 

The most distinguished guest of the conference was Dr. John C. Merriam, 
President of the Carnegie Institute, of Washington. In introducing him, the 
chairman said, “Forestry is passing from the main strength and awkwardness 
stage to the scientific stage.’ Dr. Merriam had his audience gasping as he 
unfolded the possibilities hidden in a scientific attack of forestry problems. In 
part, he said: “Science is organized common sense, and our main interest 
should be in applying the facts found in scientific investigation. Science reaches 
out beyond the realms of what business, in the course of events, discovers, but 
the gap between the investigation and the practice of forestry, is wide.” He 
referred to the proven value of scientific investigation to other industries, 
which statement doubtless made many of those present think of what science 
has done for lumber’s substitutes. Continuing, “Yours is a complicated prob- 
lem. Biological science, because it deals with life processes, is much more diffi- 
cult and complex than the physical sciences.” He felt that, nevertheless, forestry 
is in a better position to make progress than other sciences because of the 
wonderful attitude toward it. “Everything done today, of a constructive nature, 
will bring dividends in the future, and also, it has never been known that any 
industry that has capitalized its future has not received benefits today.” 

At the luncheon on the first day of the conference those attending ex- 
perienced the novelty of listening to a “canned” speech—the president of the 
National Chamber of Commerce—Louis E. Pierson, unable to be present, had 
his speech recorded on a phonograph record, from which it was reproduced in 
the hall. Mr. Pierson stated it was the object of the National Chamber to 
work toward making it possible “for American industry to practice commer- 
cial forestry and to obtain the support and co-operation of federal, state and 
other interest.” 

The guest at the luncheon meeting was the Chief Forester, Colonel W. B. 
Greeley, who was received with unmistakable respect and high regard. Colonel 
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Greeley gave a brief résumé of accomplishments under the Clarke-McNary law. 
He reported that we are not yet at the half-way point in a financial way to 
get the systematic fire protection authorized under this law. “We are still 
far behind the conception of the national responsibility in protection as written 
into the law.” “Protection,” he added, “is not yet good everywhere, but it shows 
that organized protection is feasible and that it pays. Most of the fires are 
in regions without organized protection. We are now going after fire pre- 
vention. It costs real money to protect against fire, but we are finding it a 
good investment to educate the public for fire prevention.” “There are still 
large gaps in our protection scheme and still great areas where there is no or 
only ineffective protection. The primary reason is on account of the lack of 
local industrial leadership, alert and sufficiently organized to fight for local 
legislation and put forest protection on an adequate basis. However, we can’t 
get good fire protection by passing laws, building lookouts, etc., unless they are 
backed up by the progressive self-reliant co-operation of industrial operations.” 

Mr. W. D. Brookings, manager of the Natural Resources Division of the 
Chamber of Commerce of the United States, who devoted considerable time 
preparing for and organizing the conference, assisted by C. W. Boyce loaned 
the Chamber by the Forest Service, gave a brief report on the regional progress 
of forestry. He found that 174 companies, owning 21,000,000 acres, are prac- 
ticing intensive forestry in some form. Of these, fourteen are making the 
trees to be cut, sixty-two are cutting to a diameter limit, thirty-nine are leaving 
seed trees, and twenty-one are clear cutting and protecting advance growth, 
eighteen are planting, nine are practicing selective logging, ten have complete 
plans but have not yet put them into effect. Twenty-seven companies main- 
tain nurseries. 

Mr. John W. Blodgett, the next speaker, considered it an insuperable 
barrier to forestry if it takes over 100 years to grow merchantable timber. He 
mentioned again the obstacles in the way of forestry and added that there is a 
“complete lack of spectacular appeal in an adequate supply of wood to arouse 
the people.” 

Mr. F. W. Leuning, of Milwaukee, tried to show that fire-fighting can 
be carried out successfully in the Lake states. He added that “the problem 
of protecting forest land is no different than the problem of protecting property 
within cities, or to governmental responsibility.” 

The latter part of the first day’s session was given up to a discussion 
of the possibilities of forest fire insurance. This is probably the first time 
that this subject was gone into so thoroughly at a public meeting. Mr. John L. 
Kaul read the report of his committee on this subject. The general opinion 
was that forest fire insurance will be developed once there is a sufficient de- 
mand for it, and that the information to work on, for measuring the risk, is 
at present still insufficient. 

The second day of the conference was as interesting and stimulating as 
the first. This session was devoted to forest taxation, the possibilities of com- 
mercial forestry, and to forest research. The forest tax laws in operation were 
discussed for several regions by leading lumbermen of those sections. The 
possibilities of commercial forestry were discussed by several authorities from 
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different angles. Mr. D. T. Mason emphasized the importance of sustained 
yield. Mr. W. L. Hall described commercial forestry as practiced in the South. 
Mr. Mason and Mr. Hall were the only professional foresters on the program. 
Mr. R. B. Goodman, already an enthusiastic believer in sustained yield, gave 
a most interesting description of what can be done in the Lake states hardwood 
region. Mr. Goodman earlier in the day predicted that within thirty years the 
hardwood resources of northern Wisconsin and Michigan will begin to in- 
crease as the result of commercial forestry, encouraged by more intelligent 
tax laws and public policy generally. Mr. Goodman showed by means of a 
chart how he plans to convert his forest lands to a more productive basis by 
building up his growing stock through several cuttings. 

Mr. E. L. Carpenter, of Minneapolis, who acted as chairman of this 
part of the conference, gave a brief talk in which he warned those interested 
in forestry to recognize that it is not an easy task. But he suggested that the 
owners are not well enough aware of the productive capacity of their land, that 
they do not realize that “two engines can pull better than one.” Up to the present 
the lumbermen depended upon but one engine—that of manufacturing, but 
that this engine was badly overworked. The other engine is the growth power 
of the lands. Both should be put to work. 

Research, in the session devoted to forest research, was referred to as 
the panacea of all the ills of the lumber industry, and that this research should 
be in the field of forest taxation, fire protection, wood properties and utilization, 
etc. Doubtless the success of many lumber substitutes whose development was 
based on research has stimulated a more wholesome respect in the lumber in- 
dustry for research in general, so much so that we find a strong recommenda- 
tion by the conference for adequate appropriations for research in all branches 
of forestry. 


EARLY AND MopEeRN AMERICAN FIRE STUDIES 


By H. T. GisBornE 


In the passing of professor Charles Sprague Sargent all foresters regret 
the loss of a great botanist and dendrologist; very few of us may recall the 
fact that Professor Sargent pioneered in the study of forest fires in order to 
prove more clearly to the public the importance of better forest protection. 
Sargent hoped that the great American public would readily take the necessary 
steps if he showed them the way. 

According to F. G. Plummer’s Bulletin 117—Forest Fires (1912), “The 
first compilation of forest fire statistics for the whole United States was by 
Professor C. S. Sargent for the year 1880, published in the Tenth Census Re- 
port, Vol. IX. Data were given for forty-three states and territories, which, 
though necessarily incomplete, formed the best record then in existence.” Fol- 
lowing that there was little if any similar work completed until 1891 when 
the Division of Forestry of the Department of Agriculture collected the rec- 
ords—largely newspaper accounts—of the fires for a single year. Then, after 
a lapse of another ten years, certain insurance companies compiled the Chronicle 
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Fire Tables for the year 1900. During 1900 the Division of Forestry com- 
menced the systematic accumulation of fire data, and the report of the For- 
ester stated in 1901 that “records of about 1,800 fires were added during the 
year, bringing the total number recorded to over 10,000.” 

Toward the close of the 1911 fire season Plummer made the most com- 
prehensive compilation yet attempted. He traced the bad fires years back as far 
as 1662, and showed for each state, and for many years, the number of fires by 
causes, the area burned, and the damage done. Today we record and publish all 
these facts in great detail and with very fair accuracy. Can we hope to do much 
more with statistics than we have done? 

Now both Sargent and Plummer are gone. Fire studies are in the hands 
of a second generation. The work is nearly 50 years old, and we are still trying 
to solve the problem largely by compiling statistics. It is true that we have built 
up the best fire-fighting machines in the world, because—as E. T. Allen says— 
we have been forced to practice most along that line. But it is only within the 
past five years that we have begun to study the fundamental controls—the 
physics and chemistry—of forest fires. For 45 years we have collected statistics 
and fought fires; only now are we beginning real research concerning the cause 
and effect relationships which make protection one of the biggest jobs in forestry. 
The new National Program of Forest Research offers the vehicle for more 
realism and less talk in this work, so that we may determine much better what 
to do. How actively is each member of the Society of American Foresters 
getting behind this vehicle to push it around the race track and over the appro- 
priation line? We are the ones who should take the steps and do the work that 
Sargent hoped the public would. 


THe 18TH SESSION oF PaciFIc LOGGING CONGRESS 


By M. E. KRUEGER 
Associate Professor of Forestry, University of California 


The eighteenth session of the Pacific Logging Congress, which I had the 
pleasure of attending, was held at the Hotel Winthrop in Tacoma. This year’s 
session was a return to the original custom of having only papers and discus- 
sions, no machinery exhibit being held in conjunction. This was a decided 
improvement. 

All of the sessions, with the exception of the first morning, were well 
attended. The papers presented were above the average of previous years. The 
interest displayed was much above that of the past few years. 

As was manifested last year, an outstanding note was pessimism over the 
fact that through cut-throat competition among the mills, lumber is still being 
produced at a loss. The proposed merger of several fir mills in the Northwest 
has evidently fallen through, and if a merger is finally consummated it will be 
very small. This is bad for forestry. One of the finest things that could happen 
for private forestry in this country would be a large wholesale merger of 
operators in the great lumber-producing regions of the country,—Douglas fir, 
Inland Empire, California pine and redwood. This would prevent over-production 
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and consequent cut-throat competition, and at the same time furnish the necessary 
capital for obtaining basic information concerning wood and its uses, as well as 
finding new uses to offset substitution. 

At this year’s session the trained man stood out in vivid contrast to the 
man who, while perhaps a good handler of men and capable of getting things 
done, does not know clearly the controlling elements of his job, such as costs, 
relation of labor to machinery, etc. Probably one of the most interesting papers 
presented was on the reclamation of the scrap heap through modern welding 
practices. The speaker displayed not only a knowledge of practical welding, but 
a considerable insight into the metallurgy of welding materials, and articles to be 
welded. Other strong papers were on “Standardized Practice in Track Work 
on Logging Railroads,” and “Basic Principles in Scaling Timber.” 

As a side issue was a very interesting talk by Mr. A. J. Bell, an English- 
man, who has logged since the war in three of the small republics bordering the 
Baltic (which were created from Russian territory). He very humorously 
recounted the difficulties of handling quite large operations simultaneously “in 
three countries with different languages, about neither one of which I knew 
anything, and with separate and fluctuating currencies, neither one of which I 
possessed in any great amount.” 

On the whole, the Pacific Logging Congress seems to be entering on a 
new era. It has tried the machinery show and found it wanting. Underlying 
this year’s congress there seemed to be a determination to accomplish worth-while 
results for the lumber industry. That this will continue I believe is assured by 
the choice of R. W. Vinnedge, of Washington, as president. He was one of the 
strong, clear-thinking speakers of this year’s session. 


On WrRiTiInG Up Notes 


By Puitie C. WAKELEY 
Southern Forest Experiment Station 


This is not a diatribe against the all-too-common failure to date, title, and 
sign field notes, but rather an exception taken to certain theories and habits 
sometimes existing among investigative workers, including a number responsible 
for the direction of crews in the field. I refer particularly to the theory that 
efficiency demands speed and short cuts in note-taking, and to the resulting habits 
of “leaving notes till we get in tonight,” of leaving blanks after descriptive 
headings, and, worst of all, of scrawling “See Page 1” or “Same as preceding,” 
across descriptive forms on notes. 

Leaving notes to be completed at night is simply poor technique. I do it 
myself and always regret it. Either I never fill them in, or else find myself in 
doubt on certain points, the very first night, and so mistrust those notes forever 
after. This refers, of course, to precise notes, not to general descriptions or to 
journal records of impressions, 

Leaving blanks after descriptive headings on regular note forms is likewise 
dubious practice. Forms are necessarily made up to cover a considerable range 
of conditions, and much care has usually been given to the task, by especially 
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experienced or qualified men. If headings do not apply to the job at hand they 
should be struck off, or the blanks checked to show that they were not over- 
looked; otherwise the finished notes will be ambiguous. The notes themselves 
should contain positive evidence of what was recorded and what was not, and 
a blank column or box with an unmarked heading leads later to grave doubts as 
to whether the item mentioned in the heading was actually absent or simply 
not tallied. Haste in the field should never be permitted to prevent necessary 
corrections in forms. 

The most pernicious habit of all, however, is that of writing “same as 
Page 1,” or “Same as preceding,” on the descriptive portions of tally sheets. 
First, the sheets probably will not be kept together in the office. Second, and 
far more serious, the easy decision that “the area looks like the last,” often 
blinds the note-taker to the real and significant differences betweens areas, 
especially if he be inexperienced or unfamiliar with the particular conditions 
under observation. I have heard experienced workers direct their tallymen on 
reproduction studies to “fill in the forms between calls, while walking down the 
strip,’ and have seen those workers themselves refer a dozen successive tally 
sheets to the first one for description of grass density, brush, soil, and twenty 
other fine points in the same study, despite obvious differences in numbers of 
seedlings present. This was to “save wasting the time of the crew.” Later 
I have had to work up the same and similar notes and have found the significant 
differences between areas badly obscured by the mere mechanics of note-taking. 
The real waste lay there, not in the occasional use of the crew to measure litter 
instead of diameters. 

Speed and efficiency are great and good things to attain, and I am all for 
any method by which we can cut out unnecessary writing, make blacker dots in 
less time, and save motions handling tape, diameter tape, increment borer, and 
hypsometer. If anyone can improve the dot-square system of tallying cardinal 
numbers, let him step forward. I do not believe, however, in any short cut 
or skimping in detailed, descriptive notes. Such notes should be full, exact, 
unambiguous, and unmistakably designated. Each sheet should be complete 
within itself, since it is reasonably sure to be separated from the others. It seems 
to me not too much to expect that any sheet of field notes be as clear to 
an outside forester should it come to his hands, as it was to the man who took 
them. Yet how many notes attain this standard? 


Woop COLLECTION AT THE FIELD MusEuM oF NATURAL HISTORY 


Work has been begun to make the wood collections at Field Museum of 
Natural History the most comprehensive and authoritative for scientific and 
economic reference purposes in the Middle West. 

Additions to the exhibits, rearrangements of them, and revision of the 
labels are planned, all designed not only to increase the interest of the collections 
to the general public, but to make them also of direct service to men in the 
lumber business, government forestry officials and others interested in conser- 
vation and reforestation, to students and scientists specializing in this branch of 
botany, and to every user of wood for building or manufacturing purposes. 
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Professor Samuel J. Record, of Yale University School of Forestry, has been 
engaged to supervise this work. 

A number of leading companies in the lumber and woodworking industries 
have indicated to the museum that they will co-operate in the work being 
undertaken. 

Many woods from western states, some from the eastern states, and a large 
number from tropical and other foreign localities, not heretofore included in the 
museum collections, are to be added. These exhibits, like those already on 
display, will contain specimens of the trunk and foliage of the various trees 
as they appear in life, photographs illustrating their growth, maps showing their 
distribution, typical boards and specimens of the other principal economic prod- 
ucts manufactured from them, and monographs containing the most @nportant 
data regarding their growth, their properties and their uses. 


Is Wui1te Fir Goop Lath MATERIAL? 


Chicago lumbermen are investigating the merits of white fir for lath, and 
the cost of transporting lath bolts from stands of white fir in the Manzano and 
Santa Fe forests to Bernalillo, or other railroad point. Lake States balsam, 
which has less value than Norway or jack pine for lumber, is preferred for 
lath, and it seems possible that white fir, of the same genus, and similar to the 
extent that it is attractively white, holds moisture, and is not in demand for 
lumber and ties, may be suited for lath. It occurs at high altitudes with poor 
transportation facilities, for which lath bolts are better than logs. 


ANOTHER METHOD OF PROLONGING LIFE oF RAILWAY TIES 


The Kansas City Southern Railway is installing 280,000 cottonwood shims 
beneath its plates to prevent the gradual wearing of the tie plates into the upper 
surfaces of the tie. The shims are 5-16 in. thick, 7 inches wide by Io inches 
long (same size as the tie plates used), are treated with creosote, and their use 
was suggested by Dr. Hermann von Schrenck, who advocated use of shims 23 
years ago in Bulletin 47 of the Forest Service, “Cross Tie Forms and Rail 
Fastenings with Special Reference to Treated Timber.” 


New CHARCOAL USES 


While the chief use of charcoal is in the manufacture of charcoal iron, two 
new uses are rapidly coming to the front. One is the use of charcoal for broiling 
in kitchens of the better restaurants and dining cars, while the other use is char- 
coal for small domestic gas producers for use in rural sections where public 
service gas is not available—The Timberman 
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New EncuLanp SEctTion MEETING 


The New England Section held its summer meeting at Waterville, New 
Hampshire, on September 7, 8 and 9. The principal purpose of meeting at this 
place was to enable the members to get a view of the so-called Waterville Valley 
area of 22,000 acres, which the Federal government is being urged to buy as an 
addition to the White Mountain National Forest. Two days were spent hiking 
to interesting points in the valley, including a trip to the summit of Mt. Osceola. 
On the third day a trip was made to the Pratt estate at Holderness, New Hamp- 
shire, to see Mr. Pratt’s pruning demonstration in white pine stands. 

Two business sessions were held in the evening. Major Stuart was on hand 
to represent the Society. There were about 70 members and Io guests present 
Resolutions were passed favoring the acquisition of Franconia Notch by the 
State of New Hampshire and of the Waterville Valley by the 
National Forest Reservation Commission. Increased financial support of the 
present forest experiment stations was asked for, and Congress was asked to 
provide money for fire prevention rather than deficiency funds for fire sup- 
pression. 

The recurrent question of a paid secretary for the Society was again 
brought up, and it was voted to ask the Executive Council to again put the 
matter before the Society as a whole. 

H. O. Coox, Secretary 


COMMITTEE ON FELLOWSHIPS IN FoREsST RESEARCH 


The President appointed the following members to serve on a committee 
which is to co-operate with the Forestry Committee of the National Academy 
to further consider the question of Fellowships in Forest Research: 

R. Y. Sruart, Ex-officio 
E. H. Ciarp 

R. S. HosMErR 

S. T. DANA 

BARRINGTON Moore 

D. T. Mason 

Warp SHEPARD 


Matroon Now SECRETARY OF APPALACHIAN SECTION 


Through some error, the resignation of Ferdinand W. Haasis as secretary 
of the Appalachian Section, and the election of M. A. Mattoon in his place, 
has not been previously reported in the section directory of the Journat. Mr. 
Haasis suggests that much time in corresponding will be saved if mail is sent 
direct to Mr. Mattoon, care Forest Service, Asheville, North Carolina, instead 
of to him. 
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Notes ABoutT FORESTERS 


Ferdinand W. Haasis, formerly with the Appalachian Forest Experiment 
Station, is now located at Johns Hopkins University, where he is making certain 
studies of the relationship between temperature and the germination of tree 
seeds, at the Laboratory of Plant Physiology. Mr. Haasis states that he is 
“using a battery of seven maintained temperature chambers, which can be set 
for various series of temperatures, varying from 130 F. to 40, or perhaps lower. 
I am interested in getting small quantities of other tree seeds—say a couple of 
ounces, or a quarter of a pound—from localities with hot climates (Southwest 
Mexico), and from localities with cold climates, (Canada, Alaska, high moun- 
tains), which are likely to give 80 or 90 per cent germination within a week 
or so, under favorable conditions. This is not an easy order to fill, but I would 
be glad to get in touch with anyone who believes he has some of the seeds I 
want to experiment with.” 


I. T. Worthley, former assistant forester of the Pennsylvania Railroad, has 
resigned to engage in private landscape work. His address is now R.F.D. No. 3, 
Phoenixville, Pennsylvania. He is succeeded as assistant forester by A. P. 
Wood. 


Walter J. Quick, Jr., formerly of the Shenandoah National Forest, is now 
district forester in Maryland, located at Upper Marlboro. 


State Forester Robert M. Ross writes that both he and Perry H. Merrill, his 
assistant, have had five feet of water in the ground floors of their homes, from 
the Vermont floods. He doesn’t complain, but says it has held up some 
correspondence. 


Fred B. Merrill has resigned as State Forester of Kentucky. He is now 
with the Georgia Forestry Commission. 


_ Hugh P. Baker has resigned as Secretary of the American Pulp and Paper 
Association in New York, and on February 1, 1928, will assume charge of a 
Division of Trade Association Service for the Chamber of Commerce of the 
United States in Washington. 


R. S. Kellogg has resigned as Chairman of the Executive Committee of 
American Forest Week, and O. M. Butler has been selected to fill his place. 


ANNOUNCEMENT OF CANDIDATES FOR MEMBERSHIP 


The following names of candidates for membership are referred to Mem- 
bers, Senior Members, and Fellows, for comment or protest. The list includes 
all nominations received since the publication of the list in the October JOURNAL, 
without question as to eligibility; the names have not been passed upon by the 
Executive Council. Important information regarding the qualifications of any 
candidate, which will enable the Council to take final action with a knowledge 
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of essential facts, should be submitted in triplicate to the undersigned, before 
January 15, 1928. Statements on different men should be submitted on different 
sheets. Communications relating to candidates are considered by the Council 
as strictly confidential. 


FOR ELECTION TO GRADE OF MEMBER 


Name 


Barrus, George Latta 


Doede, Harold H. 


Heritage, William 


Kahler, Myron S. 


Martin, James F. 


Miles, Clark 


Posey, Gilbert B. 


Pratt, Walter F. 


Rogers, Raymond H. 


Thompson, Arthur Robert City Forester, 


Wheeler, Gerald S. 


Consulting Forester, Roches- 
ter, INGY. 

Forest Ranger, U. S. Forest 
Service, Hot Springs, Ark. 


Logging Engineer, U. S. 
Indian Service, Washing- 
fOM eC. 

Land and Timber Exami- 
ner, Southern International 
Paper Co., Camden, Ark. 
Pathologist, U. S. Bureau of 
Plant Industry, Washing- 
ton, D.C. 

Junior Forester, U. S. For- 
est Service, Emmett, Idaho 
Pathologist, U. S. Bureau 
of Plant Industry, Wash- 
ington, D.C. 

Instructor, N.Y. State Col- 
lege of Forestry Camp, 
Cranberry Lake, N.Y. 
Forester, in charge of for- 
estry department, Clark Es- 
tate, Cooperstown, N.Y. 
Syracuse, 
NEY: 

Junior Forester, U.S. Forest 
Service, Laconia, N.H. 


Title and Address 
Proposed by 


New York Section 
W. G. Edwards 
Harold S. Nevins 


C. R. Anderson 
Washington Section 


Wm. L. Hall 

Lee woung 

E. L. Demmon 
Washington Section 


Intermountain Section 


Washington Section 


New York Section 


New York Section 


New York Section 


New England Section 


FOR TRANSFER TO GRADE OF SENIOR MEMBER 


Barraclough, Kenneth E. Extension Forester, State of 


Cline, Albert C. 


New Hampshire, Durham, 
N.H. 
Assistant Director, Harvard 


Forest, Petersham, Mass. 


New England Section 


New England Section 
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Evans, C. F. Inspector of State Co-opera- Intermountain Section 
tive Work, U. S. Forest 
Service, New Orleans, La. 


Favre, Clarence E. Forest Supervisor, U. S. Intermountain Section 
Forest Service, Kammerer, 
Wyo. 
Forsling, Clarence L. Director, Great Basin Expt. Intermountain Section 


Station, U. S. Forest Ser- 
vice, Ogden, Utah 


Gery, Raymond E. Assistant District Forester, Intermountain Section 
U. S. Forest Service, Og- 
den, Utah 
Nelson, Enoch W. Assistant Great Basin Expt. Intermountain Section 


Station, U. S. Forest Ser- 
vice, Ogden, Utah 
Peirson, Henry B. State Forest Entomologist, New England Section 
Maine Forest Service, Au- 
gusta, Me. 
J. G. PETERS 
Member of Executive Council 
In Charge of Admissions 
930 F Street, N.W., Washington, D.C. 


FOREST FINANCE By Hermon H. Chapman, Prof. Forest Management, 


Yale Forest School, 1926. 362 pages, 6”x9”, $4.50 
postpaid. Order from Tuttle, Morehouse & Taylor Company, New Haven, Connecticut. 


A complete practical text on the financial problems of the utilization of land for 
forestry as a business for private owners. Covers appraisals of value, costs of produc- 


tion, probable rates of profit, estimation of damage, stumpage values, forest taxation 
and forest insurance. 


The New York State College of Forestry 


SYRACUSE UNIVERSITY 
Syracuse, New York 


Special opportunities are offered for graduate work in addition to the regular 4-year 
undergraduate courses. These special courses lead to the degrees of Master of Forestry, 
Master of City Forestry, Master of Science, and Doctor of Philosophy. A 4-year course 
in Pulp and Paper Manufacture and a short course each spring in Dry-Kiln Engineering 
and Lumber Grading are also given. The State Forest Experiment Station of 90 acres 
at Syracuse, three other experiment stations, the Roosevelt Wild Life Forest Experiment 
Station, and experimental pulp mill, a well-equipped sawmill, a complete dry-kiln plant, 
and an excellent reference library offer unusual opportunities for investigative work. 


For further information address FRANKLIN MOON, Dean, Syracuse, N. Y. 


HARVARD FOREST 


PETERSHAM, MASSACHUSETTS 


A forest experiment station of two thousand acres, 16 years under management on a 
sustained yield. Large variety of silvicultural treatment in progress. Logging, mill- 
ing, and marketing annually carried on. Extensive plantations established from the 
Forest nursery. 


Competent graduate students accepted as candidates for degrees of M.F. or D.S. 


RICHARD T. FISHER, Director 


UNIVERSITY OF MAINE 
ORONO, MAINE 
Maintained by State and Nation 


The Forest Department offers a four years’ undergraduate curriculum, 
leading to the degree of Bachelor of Science in Forestry. 


Opportunities for a full technical training, and for specializing in prob- 
lems of the Northeastern States and Canada. 


For catalog and further information, address 
JOHN M. BRISCOE, Orono, Maine 


ptPAKe, Foresters Prism Binocular ofthis Gian,” ° * $15.00 


VEST POCKET: Philip Pope, U. 8. Vet. Hospital, Walla Walla, Wasb., says: ‘‘Comparing it with a 
BINOCULARS $80 glass, with the exception of better finish, cannot see any superiority in the more 

expensive glass.’’ 

Mirakel, German 5 or 7-power, 5 and 7 oz. Universal Focus, (once focused, focused 


$25 & $35 
6 or 8-power, 20 0%.......+0.- $19.50 8-power, 32 mm, 26 02......... $26.10 
10-power, 30 mm, 22 oz........ $25.75 
Everything In Glasses from a Zelss down, sent postpald on approval. 
J. ALDEN LORING, Box L, O-WE-GO, N. Y. 


Forest Management Plans, Economic and Statistical Studies, 
Valuation Surveys. Studies in Second Growth Problems. 


BANZHAF & WATSON, Inc. 
MILWAUKEE NEW ORLEANS 


P. T. COOLIDGE, Forest Engineer 
TIMBER ESTIMATES AND MAPS 


Reports on Timberland 
Properties 


31 CENTRAL STREET, BANGOR, MAINE 


AMERICAN FOREST REGULATION _ , 2!7,P28¢., 


Part 1. Introduction, regulation policy and sustained yield, management sub- 
divisions, rotations, normal forests, and regulating the cut by various methods. Quiz 
questions on all chapters. , . y 

Part 2. Four chapters on correlations of regulation and growth in extensive Ameri- 
can forests. All of part 2 by Professor H. H. Chapman, Yale School of Forestry. | 

Appendix: Forestry management in nine European States after Martin, financial 
rotations after Endres, data on forest management on American National Forests and 
on Savoie forests, France. 

Paper Edition, $2.75—Cloth Edition, $3.25 

If postpaid, add 25 cents. A discount of 10 per cent allowed students on cash 
orders of 10 copies or more. A special net price (for students only) of $1.50 ($1.75 
postpaid) has been established for the paper edition of American Forest Regulation 
without part 2, which may be too advanced for the needs of some forest schools. 


Order direct from T. S. WOOLSEY, Jr., New Haven, Conn. 
(Orders in British Empire should go to CHAPMAN and HALL, Limited, London) 


YALE SCHOOL OF FORESTRY 


Established in 1900 


A graduate department of Yale University, offering a two-years tech- 
nical course in forestry leading to the degree of Master of Forestry. 


Special opportunities are provided for advanced work and research in 
the laboratories and the school forests. 


For further information and catalog address 


THE DEAN OF THE SCHOOL OF FORESTRY 
NEW HAVEN, CONNECTICUT, U. S. A. 


Forestry Training in the Heart of the Rockies 


The Colorado School of Forestry 


COLORADO SPRINGS, COLORADO 


A Department of Colorado College offers a thorough training in technical forestry in— 
A four-year undergraduate course—degree, Bachelor of Science in Forestry. 
A two-year graduate course—degree, Master of Forestry. 
An extremely attractive combination five-year course—degrees, Bachelor of Science at 
end of fourth year and Master of Forestry at end of course. 
Spring and fall forestry teaching at the College’s own forest in the Rocky 
Mountains. Midwinter and other than forestry work at Colorado Springs. 


Send for a Prospectus. 


Balsam-Wool 


and the Weyerhaeuser Program 
of Complete Utilization 


The first commercial development in the 
Weyerhaeuser program of complete utilization 
and elimination of waste is Balsam-Wool, an 
efficient building insulation against heat, cold 
and sound. 

Balsam-Wool is made from wood fibers put 
together in a “fleecy” wool form between two 
sheets of tough, kraft, waterproofed paper. 
Laboratory tests conducted at the C. F. Bur- 
gess Laboratories, Madison, the Armour Insti- 
tute, Chicago, and the University of Minnesota 
have definitely established its superior insulat- 
ing efficiency over other commercial materials 
for the same purpose. 

Applied in the walls and roofs of buildings, 
Balsam-Wool is a double action conserver of 
natural resources. Made from a product that 
formerly was waste, it can properly be called a 
factor in the conservation of our forest re- 
sources. And because it saves from % to % 
on fuel it is an aid in the conservation of the 
nation’s supply of coal and oil. 

For the complete story of Balsam-Wool 
send for the booklet “House Comfort that Pays 
for Itself.” 


WEYERHAEUSER FOREST PRODUCTS 
SAINT PAUL, MINNESOTA 


Our Most Unique 
Forest! 


UNIQUE, because all of the tree Species 


produce valuable material rapidly. 


Here in the Douglas Fir region, are no 
species that present difficult marketing 
problems. All are valuable; all have 
advantages that are outstanding. 


This is an ideal situation for the prac- 
tice of forestry, for as markets expand 
and utilization values increase, intensive 
forestry becomes more andmorepractical. 


Durable Douglas Fir, Sitka Spruce, 
West Coast Hemlock and Western Red 
Cedar! Att are rapidly becoming es- 
tablished as superlatively good woods. 


Booklets on the uses of these species 
have been prepared—they will be of in- 
terest to every forester, and comments 
and suggestions are welcomed. Address 
West Coast Lumber Bureau, 154 Mount 
Hood Building, Longview, Washington. 


le 
Douolas Fir 


cAmerica’s Permanent 


Lumber Supply 


THE LEADING SPECIES IN OUR NATIONAL FORESTS 
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